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The YHU-1B was tested by the Air 
Force Flight Test Center to gather 
limited performance and stability and 
control data to determine whether the 
helicopter will meet   performance 
guarantees and to insure that no serious 
stability and control problems exist. 
The tent  program consisted of 18 flights 
totaling 24 hours and 40 minutes flight 
time between 5 October to 1 November 
1960 

The YHU-1B ia a single lifting rotor 
helicopter with a conventional tail rotor 
manu/actured by the Bell Helicopter 
Company.    It is powered by a Lycomlng 
T53-L-5 gas turbine engine with a take- 
off rating of 960 sh&fl horsepower.    For 
this program the fuel control was trim- 
med on the Lycoming tat stand so the 
engine produced a maxi.nutn of 1100 
shaft horsepower when corrected to 
standard sea level conditions.    Test 
data from torquemeters showed that the 
installed engine was capable of producing 
1085 shaft horsepower under the same 
conH'.ions.    Production aircraft will in- 
corporate the T53-L-9 engine which is 
rated at 1100 shaft horsepower. 

The design gross weight of this 
helicopter is 6600 pounds.   Overload 
conditions allow 7660 pounds gross 
weight with all payload carried internal- 
ly and 8500 pounds with an external load. 
During testing gross weight was varied 
from 5800 to 7660 pounds. 

The test aircraft,  S/N 5<l-2078,  is a 
modified HU-1 with HU-1B dynamic 

components euch as the rotor system, 
tail rotor,   transmission,  etc.    No 
changes are programmed for the pro- 
duction HU-1B »Ircraft that will affect 
performance and stability. 

The flying qualities of the YHU-1B 
are very good.    In general,  the flying 
qualities are improved over the earlier 
HU-1 series.    This improvement stem« 
primarily from ehe absengt of the 
objectionable pitch and roll oscillations 
which were present in the HU-1. 
Control sensitivities are approximately 
equal, with a small decrease in pitch 
sensitivity being apparent In the YHU- 
1B.    Control response of the two air- 
craft Is approximately equal in pitch 
and roll,   but the HU-1 develops a 
slightly greater yaw rate. 
Static and dynamic stability of the Y1IU- 
IB is generally good. 

The helicopter meets all contractor 
guarantees for range, hovering,  cruise 
speed,  and service ceiling.    However, 
it is felt that fuäl capacity should be in- 
creased over the proposed 165 gallons 
to allow more adequate reserve for flight 
under instrument conditions.    When 
compared to the HU-1 or HU-1A the YHU- 
IB has improved altitude performance, 
cruise speed,   range and load carrying 
capabilities. 

A general reduction in vibration is 
apparent with the YHU-IB.    This is 
particularly significant at the higher 
airspeeds. 
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INTRODUCTION 
Tlüs report presents the results of 

the Category I performance,   stability 
auu control tests performed on YHU-1B 
S/N 58-2078.    These tests were con- 
Uucted to determine if the helicopter 
could niee> performance guarantees and 
detsrnnne if there were any stability and 
control deficiencies. 

The test  program wca conducted at 
the Air Force Flight Test Center, 
Towards Air Force Base,  California 
from 5 October to 1 November  19Ö0. 
Eighteen test flights were made for a 
total flight time of 24 hours and 40 
minutes.    The aircraft was mairtained 
by the Bell Helicopter Corporation and 
the test instrumentation was installed 
and maintained by the AFFTC. 

The YHU-1B is a single lifting rotor 
helicopter with a conventional tail rotor 
manufactured by the Bell Helicopter 
Company,  Ft.   Worth,   Texas.     It is 
powered by a Lycoming T53-L-5 gas 
turbine engine rated at 960 shaft horse- 
power at take-off.    For the teat program 
the engine fuel control was trimmed on 
the Lycoming test stand so the engine 
produced 1100 shaft horsepower.    Install- 
ed in the iitlu.cpicr tie engine waf capable 
of producing 1083 shaft horsepower at 
sea level on a standard day at maximum 
gas producer speed.    Production HU-1B 
aircraft will be equipped with T53-L-9 
engines rated at 1100 horsepower. 

The design oros» weight for this 
helicopter is 6600 pouncs.   The aircraft 
has an overload gross weight of 7660 
pounds with unl    an internal load and a 
capability of d500 pounds with an external 
load     The teetering or see-saw type two- 
bladed rotur is provided with a gyro 
stabilizing bar 



During testin>> the grous weight was 
varied from  58UU pounds tu 7660 pounds 
and center of gravity position from 125.0 
inchrs (forward) to 138 inches (aft). 
Flights will be conducted at 8500 pounds 
during Category II testing. 

T le control system is hydraullcally 
boosted by a single hydraulic system 
incorporating irreversible valves.    An 
artificial feel system for the cyclic 
controls and pedals is provided.    A 
magnetic brake typ« stick centering 
system is provided to relieve control 
forces.    The longitudinal cyclic control 
is connected to the horizontal stabilizer 
by a push-pull rod. 

In this report,   control positions are 
presented In the following manner: 

1.    Longitudinal and lateral cyclic 
displacements in inches from a 
neutral position where the stick la 
perpendicular to the floor.    Fukl 
travel from neutral is t^  ' inches 
for both axes. 

Z.    Pfdal position in inchc« from a 
neutral poslticn with pedals aligned 
fore and aft.     Full travel is +3. 5 
inches from >ieutral 

The test aircraft.   S/N 58-2078,   is a 
modified 11U-1 helicopter.    It differs 
from a standard HU-1 in the following 
manner: 

Main rotor blade chord 

Main rotor blade airfoil 

Height (to top of rotor mast) 

Transmission power   limit 

Center of gravity range 

Design gross weight 

HU-l 

15 in 

NACA 0015 

11. 5 ft 

YHU-1B 

21 in 

NACA 0012 

12.5 ft 

770 SHP »t 6400 rpm     1100 SHP at 6600 rpm 

Sta 128.0 to Sta 
137  5 

5725 lb 

Sta 125.0 to Sta 
138.0 

6S00 lb 

r 

i 

Contractor guarantees and specifi- 
cations quoted in this r»r.ort are to be 
found in Ball Helicopter Company re- 
port number 204-947-061A dated 20 
January I960, titled "Detail Specifi- 
cation for HU-1B Utility Helicopter". 

Test data was released to the 
contractor as it became available. 
**inal plota contained in Appendix I of 
this report were sent to Bell Helicopter 
Company on 1 June 1961. 



PERFORMANCE 
TEST RESULTS 

COCKPIT EVALUATION 

The cockpit of the HU-1B is essentially 
the same as the HU-1A.     The major 
difference 's that the instrument panel 
in the HU-ltt is extended 6 inches to th«; 
right.    Thie places the instruments more 
i.early in front of the pilot which is con- 
sidered desirable.    The cockpit is easily 
entered from either side through wide 
hinged doors by using the step provided 
on the forward end of the skid.    Access 
may also be gained to the cockpit from 
the cargo compartment by stepping over 
the center console.    The collective pitch 
control is a slight hindrance to normal 
entry by the co-pilot and offers some 
obstruction to the pilot when taking his 
seat from the rear cabin area. 

A wiüe console is provided between 
the pilot and co-pilot.    The feature of 
functional grouping of switches ?.nd 
controls in individual removable panels 
is considered excellent.    Generally,  the 
instrument panel arrangement is satis- 
factory.    The overhead panel contains 
the a.c.   and d.c.  power control switches, 
lighting controls,   miscellaneous switches 
and *\.j d.c. circuit breaker panel. 
Operation of these switches and breakers 
is satisfactory; however,   it is necessary 
to lean over and to one side to read the 
identification markers. 

The following ü^ficiencies which wer« 
present     in the HU-1A still exist: 

1.    The pilot and co-pilot's door 
handles are poorly located.    The 
door handier, are behind the pilot 
and are difficult to '■each or 
operate due to the proximity of 
the seat to the door.    The force 
required to operate the handle is 

excessive and the sharp end of the handle 
digs into the pilot's hand when locking 
the door.    (A 7)1 

2. The engine flight idle stop 
release system is unsatisfactor,. 
T.ie button electrically actuaU. 
a solenoid to retract a mechaaical 
stop.    It is possible to jam the 
stop by retarding the throttle prior 
to actuating the button.    This re- 
quires adding throttle to release 
'he pressure and allow the solenoid 
to retract the stop.    Retarding the 
throttle while maintaining pressure 
on the button is difficult and in- 
convenient.    In the event of 
complete electrical failure,  it is 
not possible to shut down the engine 
since both the flight idle «top and 
shut off valves are electrically 
actuated.    A positive mechanical 
flight idle stop should be provided 
that can be actuated by the pilot 
without removing his hand from the 
throttle«.    (A 1) 

3. The collective pitch is too low 
when in the lull "down" position for 
starting,   run-up,   or autorotation. 
During autorotation the pilot must 
bend forward and down,   restricting 
his visibility.    This condition Is 
more serious in ih« HU-1B than the 
HU-1A because of the extended 
instrument panel.    (A 3) 

4. The throttle twist grip rotation 
is excessive.    The pilot cannot 
rotate the throttle from full open to 
closed (full off) with one normal 
movement of his hand.   Maximum 
allowable throttle travel is  ISO 
degrees (HIAD J,  2-2.6,2. 1).   The 
HU-1H throttle travel exceeds this 
by approximaieiy 90 degrees.    (A 2) 

' Numbers such as (A 7),  etc.,   represent 
corresponding recommendation numbers 
tabulated in the Recommendations section 
of ehe report. 



5. Thea.c.  circuit breaker panel 
located on the Hide of the console 
is hiddeu by the pilnt'a collective 
pitch stick and is not illuminated. 
The overhead circuit breaker panel 
is not illaminated.    The a.c. 
circuit breaker panel should be 
relocated on the overhead panel 
and illumination should be   pro- 
vided for all circuit breaker 
panels.    (A 6) 

6. The cargo doors should be 
provided with jettison capability. 
These doors open aft by sliding 
on rollers and could be jammsi 
in a crash landing.    (B 3) 

Cr. two occasions a gas proHvicer hang 
up was encountered.    During these hang 
ups, the gas producer accelerated to 
ground idle rpm (42 percent) as in a 
normal start, but the EOT continued to 
rise to the red line at which time the 
throttle was placed in cat-off.    An 
immediate successful second start was 
made following each hung start and no 
reason for the hung start« was deter- 
mined.    This is a potentially hazardous 
situation as the start appears normal to 
the pilot until the engine reaches ground 
idle speed (40 to 42 percent).    It Is 
imperative that the pilot monitor all 
engine instruments for several seconds 
wfter obtaining ground idle rpm to insure 
that the engine has stabilized at ground 
idle speed. 

ENGINE START 

Starting procedure for the gas turbine 
engine is relatively simple.    During the 
start,   the gas  producer (consisting of 
the compressor, the combustors and the 
compressor turbine) rpm and exhaust 
gas temperature should be monitored 
closely along with the oil pressure 
indicators. 

Following electrical power application 
to start til« engine: 

1. Place th« fuel valve switch 
and oil valve switch in the "ON" 
position. 

2. Check the fuel control switch 
in the automatic position. 

3. Place the throttle twist grip 
in any position between ground 
idle and th« flight idle detent. 

4. Depress the starter switch 
and hold until 28 percent gas 
producer rpm cr ■i'JO degree« 
Centigrade exhaust gas 
temperature is reached.  Operation 
of the starter switch is restricted 
to 40 seconds.    Anormal «tart 
/ill be accomplished in 20 to 25 

seconds 

Th.* aircraft is not equipped with a 
rotor brake; therefor;,   I he rotor will 
begin to turn a« the engine is «tarted. 
After the engine reaches ground idle, 
the throttle 1« rotated to the full open 
position and maintained in that pc Uion 
during normal flight.    A« the throttle i« 
opened,  the rotor will accelerate up to 
the in-flight rpm range (580Ü to 6600 
power turbine rpm,  285 to 323 rotor rpm). 
The desired rpm within this range is 
selected by the pilot through the us« of 
the power turbine (N^) governor «peed 
control «witch (beep «witch).    No engine 
or trcinamimion warm up i« required. 

LIFT-OFF 

During lift-off an unsatisfactory loss 
of mtoi- speed was present.    Thi« loss 
occur« whenever collective pitch i« 
applied.    Thi« condition Is discussed 
more completely in the section on rpm 
droop. 

The helicopter accelerate« rapidly 
and smoothly from a hover to climb or 
crui«« airspeed.    A« tran«Utional lift 
if reached,  the amount of torque 
correction or left pedal must be reduced. 
Thi« appears to the pilot a« a large 
application of right pedal,  but 1« not 
objectionable because the control force« 
are light. 



HOVERING PERFORMANCE 

Hovering performance was determined 
both in and out of ground effect utilizing 
tethered hovering and free flight 
techniques.    Data waa obtained tethered 
at a 1 foot and a 59 foot »kid height. 
Rotor speeds were varied from ^05 to 
323 rpm .    Hovering performance is 
summarized in Fig.   1,   Appendix I. 
This summary plot is based on a free 
flight point at 13, 200 feet and tethered 
flight points at 2300 feet.    Free flight 
and tethered data are presented nun- 
dimensionally in Fig.   2,   Appendix I. 

Two tests were performed at the 
same weight and thrust coefficient (CT ■ 
. G0430) with the center of gravity (eg) 
at the most forward limit (125 inch 
station) and the mid location (131 Inch 
station).    Center of gravity location 
apparently has a negligible effect on 
power required.    Further testa will be 
conducted during the Category II to 
definitely establish the effect center of 
gravity position on power required. 

The helicopter exceeds the contractor 
guarantees for hovering ceiling out of 
ground effect. 

The test aircraft exhibited a temper- 
ature rise at the engine bellmouth of 10 
degrees Centigrade above ambient while 
hovering at the 1 foot skid height.    This 
temperature rise is only 2 degrees 
Centigrade at 59 foot skid height.    It la 
possible that hot exhaust gases are re- 
circulated through the engine when the 
helicopter is hovered close to the 
ground.    As a result, hovering ceiling 
in ground effect at the 1 foot skid height 
is decreased approximately 700 feet from 
what It would be if the temperature rise 
were only 2 degrees Centigrade.    The 
coutrsctor should conduct a study to 
determine whether this 10 degrees C 
te" .peratttre rise can be decreaseH.   (B 4) 

The YHU-1B utilizes the same power 
to hover out of ground effect as the 
YH-40.    Since more power Is available, 
hover ceilings are increased. 

Range: 

Range performance was calculated 
from fuel flow data and  power required 
curves obtained from level flight teats. 

In making the calculations the follow- 
ing specifications for the guaranteed 
radius of action were used.    Thla Includes 
a full pay load of 1230 pounds carried 
In both directions (crew Included): 

Engine >tart gross weight - 6600 
pounds 

Start engine (with full fuel load of 
165 gallons ■ 1072 pound*) 

Warm up and take-off (fuel usage 
equivalent to 2 minute« at normal 
rated power) 

Cruise out at sea  level 

LEVEL FLIGHT PERFORMANCE 

Level flight tests during this program 
were performed at density altitude - 
from 4,000 to 14,000 feec.    Gross 
weight varied from 5600 to 7200 pounds 
and rotor speeds varied from 290 to 323 
rpm.    Individual test results are 
pres' nted in Figs.  6 through 12 and 
summarized in non-dimensional form 
in Figs.   3,   4 and 5,  Appendix ?. 

Land and shut down 

Start engln-* 

Warm up and take-off (fuel usage 
equivalent to 2 minutes at normal 
rated power) 

Cruise back at sea level 

Land and shut down with a reserve 
of 10 percent of Initial fuel load 



RANGE SUMMARY 

YHü-lB   S/N 58-207« 
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The range   for this mission is calcu- 
lated to be  102 nautical miles at approxi- 
mately 120 knot« TAS and 314 rpm. 
This meets the contractor's guarantee 
of 100 nautical miles at a minimum 
cruise of 100 knots; however,   these cal- 
culations do not include the 5 percent 
increaue in fuel flow required by MIL- 
C-501JA.    This range is for visual 
operation in smooth air using test 
instrumentation and carefully controlled 
pilot technique.    The YHU-1B radius of 
action Is Increased approximately 22 
nautical miles over that of the HU-l at 
sea level.    This gain in range  is 
primarily due to the utilization of a 
higher and  more efficient cruise speed 
made possible by lower vibration levels 
of the YHU-1B. 

The mission   -equirumentB state that 
the aircraft be capable of operating In 
instrument conditions including light 
icing.    The range of this helicopter will 
be seriously restricted in Instrument 
flight as Army Instrument rules require 
sufficient funl to travel to the destination, 
to the alternate airport,  plus 45 minutes 
of fuel reserve at cruising speed.    An 
Increased fuel supply would greatly ex- 
pand the capabilities of the helicopter. 
(B  I) 

The range summary figures shows a 
comparison of specific range (nautical 
air miles per pound of fuel) at sea  level 
and 10,000 feet.    The values   shown are 
r ) percent of the maximum specifics 
calculated and the recommended true 
airspeed Is the highest of the two air- 
speeds at which this specific range value 
occurs (Reference MIL-C-5011A).    For 
the simulated mission,total range 
(radius of action) can be  Increased 
approximately 35 nautical miles at 
10,000 feet; however,  the avera» 
cruising speed will he 10 knots slowet 

Rotor rpm has a negligible effect on 
range at sea  level but a marked effect 
on cruise speed.    Fcr rhe described 
mission,   range Is dev.>-eased leas thaH 
I nautical mile If 323 rpm ur 307 rpm is 
used,   but best cruising speed Is re- 
duced to approximately 110 knots TAS. 
T.i* higher rpm becomes the more 
efficient rotor speed above 5000 feet at 

heavier weights.    The summary range 
figure shows a comparison of range at 
10,000 feet for rotor speed* of 314 rpm 
and 323 rpm. 

AUTOROTATION,  APPROACH AND 
LANDING 

Autürotatlonal entries were performed 
with an aft center of gravity at speeds of 
90,   100, and 110 knots CAS.  and also at 
a forward center of gravity at 0,   10,  20 
and 30 knots.    For all conditions tasted 
'he entry is characterised by a rr.'Jd 
pitch-up and a yaw to the left.    Both the 
pitching and yawing moments are easily 
controlled .   Quantitative rates of 
descents will be determined during the 
C-itegory II performance test program. 

Autorotatlonal approaches and landings 
(touchdowns) were made at gross weights 
varying from 6000 to 7200 pounds.    It 
was determined qualitatively that the 
minimum airspeed during approach to 
the flare and Landing should be 60 knots 
IAS at gross weights greater than 6000 
pounds.    This recommended airspeed 
will provide sufficient rotor energy to 
slow the rate of descent and cushion the 
landing.    A steep flare is required to 
stop the forward speed and break the 
r .te of descent.    This flare should be 
initiated 50 to 75 feet above the ground 
to avoid striking the tail boom on the 
ground.    As the aircraft is leveled prior 
to ground contact,  collective pitch 
should be slowly applied to control the 
rate of descent and cushion the touchdown. 
The ground sliding distance can be re- 
duced If the collective pitch is lowered 
af^er the helicopter is firmly on th- 
ground. 

No control deterioration was noticed 
at any time during the tests; however, 
during the flare at gross weights abov? 
6500 pounds,  rotor speed exceeded 330 
rpm.   This was the power off limit during 
the Category I tests.    The contractor has 
since raised this limit to   339 rpm.    The 
feasibility of remaining within this limit 
will be determined quantitatively in the 
Cstegory II test program. 



Powc approach characteristics are 
normal   for a »ingle rotor helicopter. 
The HU-1B is a relatively low drag 
helicopter and consequently is difficult 
to slow from cruise speed to final 
approach speed      Visibility on final 
approach Is good.    The pilot can see 
the Intended landing area during all but 
the last 20 feet of the approach.    There 
la no increase in the vibration level as 
the aircraft passes through translational 
lift.    As a hover i» reached a large 
amount of left pedal is suddenly required. 
Landing from hover is easy and the 
helicopter touches down nearly level on 
tKt  akldä. 

ENGINE RPM OROOP 

The engine rpm droop characteristics 
of the HU-1B are excessive.    Whenever 
collective pitc.'i is applied or a flight 
maneuver executed,   this droop causes 
an excessive loss of rotor speed.    The 
test aircraft was originally equipped with 
a standard HU-1A droop compensator 
cam that was not compatible with the 
test T53-L-5 engine.    This cam was 
removed and a redesigned model was 
provided by Bell for the last two flights. 
This cam reduced the droop to the level 
of the HU-1A which amounts to a decrease 
of 10 rotor rpm at lift-off.    The un- 
satisfactory droop characteristics of the 
HU-1A are discussed In AFFTC-TR-59-33. 
(A4) 

While this droop is evident during 
any power change or aircraft maneuver 
it la unsatisfactory during the lift-off, 
acceleration tr forward flight,  climb 
and landing phases. 

During lift-o.'f to a hover approxi- 
mately 10 rotor rpm (ZOO power turbine 
or N2 rpm) are lost and another 10 rotor 
rpm are lost as collective pitch is added 
to accelerate into forward flight and 
climb.    In a maximum performance climb 
at 323 rotor rpm (6600 N2 rpm),   maximum 
available gas producer speed cannot be 
obtained.    At 323 rotor rpm,  Nj rpm 
was  lK'2. to 2 percent belcw the maximum. 
Maximum N[ rpm can be obtained by 

'eeding rutor speed to 314 rpm (N2 - 
6400 rpm). 

When the collective pitch Is lowered 
a-.m a slight flare iniiiated to slow the 
direr a; t for landing,   the rotor rpm will 
overspeed unless N2 rpm is beeped down. 
The same condition le encountered when 
a final approach descent is initiated.    As 
power Is re-applied,  the governor setting 
must be beeped up to provide the desired 
rotor rpm.    If the helicopter is hovered 
using 323 rotor rpm,  the governor setting 
must be reduced when the collective pitch 
is lowered to prevent overspeedlng the 
rotor. 

The contractor should Initiate action 
to improve the engine droop characteristics 
and the governor actuator rate.    (A 4) 

The power turbine (N^) governor 
actuator rate  is too slow.    The un- 
satisfactory engine droop characteristics, 
aggravated by the slow   N2   governor or 
"beep" rate,  makes pr^slon rotor rpm 
control nearly impossible.    The 
actuator cannot correct rapidly enough 
for large,   rapid collective pitch 
movements.    The collective control 
would have to move at an extremely slow 
rate to maintain a safe rcioi  speed during 
collective pitch changes.    The present 
beep rate takes approximately 15 seconds 
from 285 rotor rpm to 323 rotor rpm. 
This time should be reduced to a 
maxim im of 5 ««conds.    (A 5) 

VIBRATION 

The vibration characteristics of the 
YHU-1B in level flight are a marked 
improvement over those cf the HU-1A. 
At all weights and altitudes tested the 
helicopter was power limited rather than 
vibration limited.    Vibration appears to 
change little with eg change.    All vibration 
characteristics were evaluated qualitative- 
ly from pilot comments. 



AIRSPEED CALIBRAT.'ON 

A boom airspeed ayjtstn was installed 
for test purposes.    This test system and 
the standard airspeed syntem were cali- 
brated in level flight throuchoat the spee-i 
range to a maximum ot  120 knots IAS. 
The calibration was accomplished by the 
ground speed course uiethod.    Results of 
this calibration are shown in Fig.   39, 
Appendix 1. 

The calibration of the standard airspeed 
^ysu'tn  shown in Fig.   39,   Appendix I is 
not representative of the production 
HU-1B system.    Prior to the last flight 
of the test  program a second baffle was 
added at the standard system static 
source.    The change is an attf-pt to 
produce a constant error.    This new 
system will be evaluated In the Category 
II test program. 

STABILITY AND CONTROL 
TEST RESULTS ■■ 

HOVZJKWG 

The flying qualities while hovering 
are not entirely satisfactory; however, 
the YHU-1B Is Improved over the 
HU-1.    The oscillations in pitch and 
roll, which were objectionable In the 
HU-1,  are negligible,  but random 
oncillation in yaw still exists which 
makes precision hovering in ground 
effect difficult.    This yawing oscillation 
decreases at skid heights above 30 feet. 

HOVERING DYNAMIC STABILITY 

The dynamic stability characteristics 
were determined by I second pulse type 
contr  1 Inputs about all axes.   Prior to 
any control displacements, the aircraft 
was brought to a stabilised hover for 
several seconds. 

Following a 1 Inch forward longitudinal 
pulse the aircraft pitches down,  moves 
forward,  and then pitches up at trans- 
latlonal lift.    The resulting longitudinal 
oscillation is lightly damped with a 
period ot app-mrir-.^ely 5 seconds.   The 
downward pitching is accompanied by 
left yawing and rolling which reverses 
when the aircraft pitches up.   Following 
a 1 inch aft pulse, the aircraft pitches 
up, moves aft and pitches down.    The 
aircraft rolls and yaws slightly right on 
the upward pitch and as the aircraft 
noses down, develops a right yaw of such 
magnitude that the maneuver must be 
discontinued. 

Pedal pulses result In a nearly dead- 
beat sscillation in yaw.   The accompany- 
ing roli oscillation is initially opposite 



in direction to the pulse and heavily 
darnped.    Lateral pulse* cause a divergent 
yawing In the direction of the pulse. 

Time histories of these pulses are 
shown In Figs.   16 through 21,  Appendix I. 

Axis 

Fitch 

Roll 

Yaw 

Response    Time to Reach 
deg/sec/in   Maximum Rate -sec 

9 2.0 

0.9 8 

45 7 to 8 

All tests were performed at approxi- 
mately 6600 pounds gross weight with a 
mid center of gravity at a rotor speed of 
Hi rpm. 

HOVER CONTROLLABILITY 

Control sensitivity during hover was 
determined by measuring the Immediate 
maximum angular acceleration resulting 
from various step type control displace- 
ments from trim about all three axes. 
Control sensitivity about all s.xes Is 
adequate.    The folluwlng control sensi- 
tivities were obtained for a 1 Inch control 
displacement from trim. 

Axis 

Time to Reach 
Sensitivity Maximum Ac- 
deg/sec^/in celer.itlon - sec 

Pitch 10 0.4 

Roll 16 0.4 

Yaw 40 0.4 

No noticeable delay occurs between 
control movement and aircraft response. 
No "slop" or play Is apparent In the 
control systems and control sensitivity 
is equal tor control displacements In 
either direction.    Results of tests at a 
mid center of gravity position and rotor 
speeds of 323 rpm are presented In Fig*. 
?.i through 27,  Appendix I. 

Control response during hover was 
determined from various st«p type 
control Inputs from trim about each axis. 
The resultant Immediate m.uclmum 
angular velocity was measured.   Control 
response   about all three axes Is satls- 
factor   .   The following rates were 
measured: 

Longitudinal steps produce a pitch-up 
for aft and a pitch down for forward stick 
movements that continue until the maneuver 
is discontinued.    An aft step is accompanied 
by a random yaw and roll that Is initially 
to the right.    A forward longitudinal step 
results in a yaw and roll that Is also random 
but Initially to the left. 

Directional steps produce a yaw In the 
direction of the step that continues until 
recovery.    The maximum rate is reached 
in 7 to 8 seconds.   The directional control 
displacements also produce ranüom oscil- 
lations in pitch and roll     With a lateral 
step the aircraft rolls IT, the direction of 
the displacement and a yaw slowly develops 
in the direction of the roll. 

LEVEL FLIGHT 

The level flight flying qualities are 
very good.    Positive longitudinal 
stability, both static and dynamic,  is 
demonstrated by the capability of the 
aircraft to fly hands off in light turbu- 
lence at speeds up to 100 knots CAS. 
The aircraft exhibits strong static and 
dynamic stabil ty allowing pedal tixnd 
turns to be easily accomplished.    Roll 
rate is adec^oate even though the roll 
develops and then stops before continuing. 
This condition was also noted In the 
HU-IA. 

Stability and control characteristics 
were determined for airspeeds from 34 
to 104 knots CAS at average density 
altitudes of 5,000 and 10,000 feet. 
Gross weights for these flight* were 
approximately 6000,  6600 and 7400 
pounds at mid eg.   Rotor speed was 
varied from 285 to 323 rpm.    Longi- 
tudinal dynamic stability was tested 
qualitatively at forward and aft center 
of gravity locations.   Prior to any cntrol 
displacement the aircraft was stabilised 
in level flight at the trim airspeed with 
zero sideslip. 
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LONGITUDINAL CONTROL 
POSITION IN LEVEL FLIGHT 

YHU-IB    S/N 58-2078 

HD =9350 Pi. 

AVC. G. W.-74U0Lb 

Avr.   C. G.-nOin (MID) 

•-4.0 

HpS.OOOO Ft. 

W. =6000Lb. 

4C «0 80 

CALIBRATED AIRSPEEO-KTS. 

120 

STATIC STABILITY 

Control positions during level flight 
were recorded as a function of airspeed 
at forward,  mid and ait eg locations tnd 
at rotor speeds from 290 to 323 rpm. 
All cyclic control poiitions are measured 
from a position ver'J :al to the floor.  Full 
long tudlnal cyclic tia^el is 6 5 inches 
forward and ait ttmrn -artical; full lateial 
trrvel Is 6. 5 incK«r t> rt and right frum 
vertical.    Pedal trri y«l i« measured from 
neutral and full tx*v »I Is '.5 Inches right 
anr1 left from neutrAi.    The apparent 
st itic longitudinal stability Is positive 
above 30 knots CAS (Figs.  28 and 29. 
Appendix 1).    At airspeeds below 30 knots 

apparent static longitudinal appears to be 
: ll^at'.y r.cgäUv«.    A change of rotor 
speed from 290 to 314 rpm requires the 
cyclic to be moved aft 1 to 2 inches to 
maintain the same airspeed.    The same 
is true of a change from 290 to 37.3 rpm 
for airspeeds from 50 to 90 knots. 
Lateral cyclic and pedal positions were 
nurmal »t all speeds.    An aft center of 
gravity location requires that the cyclic 
stick be moved approximately 2 Inches 
farther right than for a forward eg at 
the same weight when the airspeed is 
less than 60 knots CAS.   This lateral 
movement decreases to approximately 
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1  inch at   ilÜ knots.     Collective pitch 
control w.'s fovtnd to be adequate at all 
rotor speeds. 

The accompanying figure sh.ows the 
effect of center of gravity location on 
longitudinal slick position at various 
airspeeds.    Tne helicopter had adequate 
control margin during all Category I 
testing within the observed 120 knot 
IAS limit. 

Static directional stability was in- 
vestigated by obtaining the pedal position 
necessary to maintain various sideslip 
angles at several airspeeds.    The same 
test was conducted using the contractor 
recommended climb speeds during both 
climb and descent.    Kusults are presented 
in Figs    30 through  34,   Appendix I.    The 
HU-iB has strong positive static 
directional stability.    Good directional 
control effectiveness and light pedal 
forces assist the pilot in maneuvering 
the helicopter and In maintaining a head- 
ing. 

LEVEL FLIGHT  JO.N'TROLLABILITY 

Control sensitivity of the YHU-1B 
during level flight was determined by 
measuring the immediate angular ac- 
celeration resulting from various step 
type control displacements from trim 
about all three axes.    These steps were 
performed at 34,   64 and 104 knots CAS 
at a -  .or speed of 323 rpm.    The 
directional steps for all speeds tested 
were repeated at rotor speeds of 285 
rpm.    Control sensitivity about all axes 
is satisfactory and approximately equal 
to those of the HU-1 except for slight 
decrease In pitch.    The following 
sensitivities were obtained for a 1 inch 
displacement from trim. 

Axis 

Pitch 

Roll 

Yaw 

Sensitivity 
deg/sec^/in 

10 

28 right 
26 left 

30 

Time to Reach 
Maximum Ac- 
celeration - sec 

0. J 

0. 4 

Results   of these tests are presented In 
Figs.   22 through 27,   Appendix I. 

Control response of the YHU-1B was 
determined by measuring the immediate 
maximum angular velocity from the 
step type control inputs.    Control 
response about ail three axes Is satis- 
factory.    The HU-1 develops a slightly 
larger yaw rate,  but the two aircraft 
have approximately the same response 
in pitch and roll.    The following rates 
were measured: 

Response      Time to Keach 
Axis de g/sec/in    M aximum Ra te-se^ 

Puch 9.0 1.9 

Roll 13 left 
16 right 

1. 1 

Yav, 3^3 rpm 11 1. 1 
28J rpm 11 1. 1 

0.4 

Step inputs were made '.bout all axes 
from stabilized level flight at airspeeds 
of 34,   64 and 104 knots CAS and rotor 
speeds of 323 rpm.    Following a 1 Inch 
forward longitudinal dtep,   the aircraft 
pitches down with the pitch rate de- 
creasing as airspeed Increases.    The 
pitching motion Is accompanied by a 
gentle rolling and yawing to the left.   An 
aft step results In opposite reactions 
about all axes.    A 1 Inch right lateral 
step produces a right roll followed by 
right yawing motion until recover/ Is 
executed.    With a left lateral step a 
left roll develops,  however,  the yaw Is 
initially slightly right and then becomes 
left until recovery from the maneuver. 

Pedal steps were performed at air- 
speeds of 34,   64 and 104 knots CAS at 
rotor speeds of 285 and 323 rpm.    At 
34 knots a 1 men directional step gener- 
ates a hesitating turn In the direction 
of the step followed by an uneven rolling 
notion in the direction of the turn.    Tlas 
oocura at both 285 and 323 rpm. 

A 1 inch left directional step at 64 
knots CAS and a rotor speed of 285 rpm 
produces reactions similar to those that 
occur at 34 knots.    A right directional 
step at 285 rpm   produces a right yaw 
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that Is stopped when a left roll develops. 
When the yaw ia »topped the aircraft 
rolls right and the right yaw start» again. 

A 1 Inch left directional »tep at 104 
knots CAS and a rotor speed of 323 rpm 
produces a small left turn and right roll. 
This right roll cause» the left turn to 
»top and revarse to a right turn.    A 
right step at 323 rotor rpm and steps in 
both directions at 285 rotor rpm produce 
a turn that becomes a steady »täte side- 
slip when sufficient roll has developed 
to stop tht tarn. 

All directional steps cause a very 
slight nose down pitch. 

LEVEL FLIGHT DYNAMIC STABILITY 

Pulses to evaluate the dynamic 
stability were made from stabilized 
flight conditions at the same airspeed» 
and rotor speeds as the step Inputs. 
Dynamic characteristics were determined 
to be good. 

The short period oscillations excited 
by a longitudinal pulse are heavily damped. 
An aft pulse produces a heavily damped 
pitching motion Initially up,  accompanied 
by a well damped left rolling motion and 
a change In heading to the right until 
re**  very Is executed.    A forward pulse 
produces the opposite reaction.   During 
several of these maneuvers a long period 
oscillation, which was very lightly 
damped, was recorded.    The period of 
this phugold oscillation is approximately 
27 seconds. 

Directional pulses produce a heavil r 
damped yawing motion initially In the 
direction of the pulse accompanied by a 
well damped rolling motion Initially in 
:he opposite direction of the yaw.    The 
aircraft pitches up for a right yaw and 
down for a left yaw.    Thtii characteristics 
are summarised in Figs    JS and 36, 
Appendix I. 

» left lateral pulse produces a heavily 
dai.iped Initially left rolling motion and a 
turn tc the left until recovery 1» effected. 
A right pulse produces a heavily damped 

right rolling motion and a left turn that 
peaks in 5 seconds and then becomes a 
steady left sideslip. 

SIDEWARD AND REARWARD FLIGHT 

Tests were conducted to determine 
the hovering capabilities of the helicopter 
when operating close tc the ground In 
crosswlnds and tail winds.    The sideward 
and rearward test flights were conducted 
at a gros» weight of 7600 pounds,   at the 
most forward eg (125 Inches), and at a 
rotor speed of 323 rpm.    These tests were 
ilown in ground effect.    Control positions 
obtained during these tests are presented 
in Figs.   37 and 38,   Appendix I. 

The YHU-1B move» easily Into side- 
ward flight with small p.sdal manipulations 
required below 10 knots TAS to maintain 
the desired heading.   When translatlonal 
lift occurs (10 to 20 knots),  small,  rapid 
pedal movements are required.    Ap- 
proaching translatlonal lift oscillations 
in roll,   yaw and pitch are encountered. 
When going to the left, above the speed 
for translation,  there Is a sudden 
requirement for a large amount of right 
rudder.    For flight to the left 2. 8 Inches 
of right pedal are required at 30 knots, 
and I. 8 Inches of left pedal are necessary 
for 30 knots to the right. 

During sideward flight the cyclic stick 
moves a't and In the direction of flight 
laterally.    Aft cyclic movements reach 
a maximum at approximately 27 knots 
TAS In either direction and then 
decrease  slightly at 30 knots.   Lateral 
cyclic stick position Increases positively 
to approximately 27 knots at which point 
a slight reversal occurs.   Collective 
pitch control Is less than for a hover, 
with approximately the same amount 
necessary for similar speeds In eilher 
direction. 

The HU-1B accelerates rearward 
nearly ms easily as It does forward. 
There Is a tendency to turn into the 
relative wind that requires rapid pedal 
movements to control.    A nose down 
pitching moment at translatlonal lift 
requires an Increase of 1.4 Inches of 
aft cyclic to control.    As speed 
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Incroaies longitudinal stick position 
movea from Z inches aft of neutral 
at hover to a maximum of 1. 3 Inches 
or 10 percent from full aft at 30 knots 
TAS to the rear. 

CONTROL FORCES AND TRIMMING 

Control forces are satisfactory with 
the trim system on or off.    Control 
force« are high with the control boost 
systom off but no feedback from the 
rotor system is present.    Boost-off 
control forces of the YHU-1B are 
slightly higher than those of the HU-1A 
but sufficient control is available to 
hover and land. 

The trim system in the test aircraft 
is satisfactory at speeds from hover to 
100 knots IAS.    In Ulis regime the center- 
ing device quickly removes all forces 
and the aircraft can be flown hands off 
for short periods.    In Ugnt turbulence, 
however,  at speeds greater than 100 knots 
the cyclic stiel; fall* forward unless an 
excessive amount of friction Is applied. 
When the needed friction Is used to hold 
the stick,  control forces become Urge. 
The trim system should be redesigned 
to give the same hands off capability at 
speeds of 120 knots or greater since 
„Ms is the most efficient cruise speed 
or the helicopter at sea level.    (B 2) 

CONCLUSIONS 
The YHU-1B helicopter is much Im- 

proved over the earlier HU-1 and HU-1A 
series.    The major Irr provements are: 

1. Lower vibration levels. 

2. Increase cruise speed and 
range. 

?.   Greater altitude performance. 

4.    Increased weight carrying 
capability. 

Flying qualities of the YHU-1B are 
Improved over the earlier models,  This 
is primarily due to the absence of the 
objectionable pitch and roll oscillations 
which were present In the HU-1.  Control 
sensitivities and response are approxi- 
mately equal; however,   in the HU-1 pitch 
sensitivity and yaw rate la slightly greater. 

The HU-1B meets guarantees of range, 
cruise speed,   and service ".elllng.    The 
hovering capabilities are good and meet 
guarantees; however,  hovering celling in 
ground effect Is reduced approximately 
700 le ft by a 10 degree decrease In bell- 
mouth temperature over that occurring 
at the same conditions out of ground 

effect.    This temperature increase may 
b- caused by hot exhaust gases re 
circulating through the engine. 

The contractor has made no Improve- 
ment In engine droop compensation.  The 
excessive engine droop,   aggravated by a 
slow power turbine (N2) governor actuator 
rate,  makes precision rotor rpm control 
nearly Impossible.    The N2 actuator, 
which take«, approximately 15 seconds 
to change rotor speed from 285 rpm to 
323 rpm,   cannot correct rapidly 
enough following large,  rapid collective 
pitch movements. 

The engine flight Idle stop release 
system is ua(Stiar«ctory.    This 
complaint was also made  In YH-40 
report AFFTC-TR-59-33 and HU-1 
report AFFTC-TR-60-57.    It Is possible 
. o jam the stop by retarding the throttle 
prior to actuating the electrical system 
which removes the stop.    Throttle 
travel Is excessive by HIAD standards, 
(HIAP J. 2. 2. 6. 2) and tends to make 
jamming the stop more probable. 
Futhermore a complete electrical 
failure would make engine shutdown 
impossible since no mechanical means 
of engine fuel shutoff is provided. 
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RECOMMENDATIONS 
A.    It !■    «commended that the 

following b«i action b= taken as soon as 
possible: 

I.    Install a positive mechanical 
flight Idle stop that can be 
actuated by the pilot without re- 
moving his hand from the throttle 
(page 3) 

?..    Limit the thmttle twist grip 
rotation so that the pilot can 
rotate the throttle from full off 
to full open with one normal 
movement of his hand (page 3) 

3. Raise the collective pitch 
stick (page 3) 

4. Improve the droop character- 
istics to maintain ±Z rotor rpm 
variation from the »elected 
governed speed throughout the 
governing range under all flight 
conditions (page >) 

5. Reduce the time to change 
rotor speed from 285 rpm to 
323 rpm to approximately 5 
seconds (page 8) 

f>.    Move the a.c.  circuit breaker« 
to the overhead panel and illumlnato 
all circuit'breakers (page 4) 

7.    Make the pilot's and co-pilot's 
door handles easier to operate 
(page  3) 

B. It is recommended that studies 
be Initiated as soon as possible to ac- 
complish the following items: 

1. Increase fuel capacity to make 
Instrument flights more feasible 
(page 7) 

2. Redesign the trim system so 
hand« off flying capabilities are 
available at 120 knots LAS (page 

3. Make the cargo doors Jettisonable 
(page 4) 

4. Decrease the engine Inlet 
temperature while hovering in 
ground effect (page i) 
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APPENDIX I 
data analysis methods 

PERFORMANCE 

General: 

The equations and procedures ueed to 
correct the performance of this helicopter 
from teat conditions to  US standard 
atmosphere conditions are briefly 
described in this section. 

Dimensional analysis of the major 
items affecting helicopter performance 
will yield two sets of dimensionless 
variables which may be  used to present 
performance data In non-dimensional 
form.    The   Cp,   C-j-,       method is used 
In this report.    It should be noted that 
this non-dimensional method is useful 
only where compressibility effects a^e 
not significant.    These variables are 
defined as follows: 

SHP x 550 
CP   =    p A ( O R)3 

Hovering. 

The huvering data was oblaintd in 
tethered flight at two heights,   one in and 
oat of ground affect,   at a pressure 
altitude of 2300 feet.    Hovering was con- 
b  "ted in 7,ero wind conditions.    This 
data was reduced to   Cp,    <■'.[•   and is 
presented ir Figure 1.    The weight used 
to compute   Cy   consisted of the weight 
of 'he helicopter and tethering   compo- 
nbnts plus the force (pounds) applied to 
the tie-down cable. 

Level Flight: 

The basis for correction of l^vel 
flight speed power data lies in the   Cp, 
Cf   method.    Each speed power was 
flown at an approximate   C;-.    This 
involves increasing altitude as fuel Is 
burned.    The data was corrected for 
Cp   to an exact,   constant   CT   as 

follows: 

W 

where: 

A 

11 

K 

A' 

P A(n R)' 

VT 
=    O R 

SHP    ■   output shaft horsepower 

-   air density - slugs/ft 

=   rotor disc area - ft^ 

-   rotor angular velocity - 
rad/sec 

=   rotor radius - ft 

=   gross weight - lb 

VT      ■   true airspeed - ft/sec 

cp. = Cpt + S§f (CT- - cTt) 

where   ACp/ACx   is the slope of the 
Cp   versus   C-p   curve at constant    M 
and the subscripts    s   and   t   denote 
standard and test conditions,   respective- 
ly.    Shaft horsepownr standard was then 
calculated using a standard rotor speed. 

The ncn-dimensional parameters 
Cp,    Cx   and   fi   are used for correlation 
oi the level ilight data. 

For each flight airspeed and power 
required are reduced to non-dimensional 
form and a plot Is made of   Cp   versus 
at the average   Cx   flown.    A curve is 
faired through the points and faired line 
values are used to construct a carpet 
plot of   Cp    versus    Cx-    On this plot 
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lines of constPnt  p   are then talred through 
the variou« test curves,   «hus defining 
power required for any altitude,   gross 
weight,  airspeed and rotor rpm.    Non- 
dimensional summary plots are prepared 
from this carpet plot.    These plots.   Figs. 
2,   3 and 4,  and SHP versus   Vx ar« 
presented in Appendix I. 

Fuel flow data was reduced to fuel 
flow per SHP at various altitudes.    These 
values were corrected to sea level 
conditions at the compressor inlet and 
are pre»fnted in the SHP/ 8   /Ü ' versus 
Wf/g /0   curve.   Fig.   13. 

Where: 

SHP    =   output shaft horsepower 

Wf      »   fuel flow - lb-fuel/hour 

8 ■   ratio of test bellmouth 
inlet pressure to standard 
sea level pressure 

=   ratio of test bellmouth inlet 
temperature to standard 
ambient temperature at 
sea level 

SHP/S/ö?   Wf/g /eT and   Ni/ /?' 
are designated as "Referred" shaft 
horsepower,  "Referred" fuel rate,  and 
"Referred" fuel rate,  and "Referred" 
fin» producer rpm in this report. 

Power Determination: 

The TS3 gas turbine engine incorporates 
a hydro-mechanical torquemeter as «m 
Integral part of the reduction gearing on 
the compressor end of the engine.    Thi9 
torquemeter Is essentially a piston which 
supplies pressure,   in proportion to the 
output torque,  on the contained hydraulic 
oil.   This oil pressure is normally 
indicated on the pilot's panel and is used 
as an indication of engine torque.    To 
obtain a more accnrHte Indication of torque, 
th .• pressure of the oil vapor behind the 
r .ston is also measured and the difference 
between this press ire and the hydraulic 
oil pressure is found.    The engine manu- 

facturer calibrates the oil pressure an«* 
oil vapor pressure as a function of out- 
put shaft torque during the test call 
qualification of each engine.    Engine , 
power output and fuel consumption 
characteristics are also determined 
during test cell operation.    For the test 
engine these characteristics are 
presented in Figs.   1 through 3, Appandlx 
II.    The testa by the engine manufacturer 
are conducted using ideal Intake and ex- 
haust ducts.    Consequently, compressor 
Inlet conditions are considered equal to 
ambient conditions. 

The equation from which output shaft 
horsepower was determined from In- 
flight torquemeter readings was derived 
as follows: 

2IT 

SHP   =    12x3300      x  N«T 

where: 

SHP    =   output shaft horsepower 

N«       =   output shaft rotational 
spied - rpm 

T -   output shaft torque - in- 
Ibs 

Th« torquemeter calibration as 
preserten in Figure 1,  Appendix II 
indicates that torque Is th« following 
function of torque pressure: 

T   =   236. SAP 

where 

AP      =   torquemeter pressure 
minus Inlet housing 
pressure - psl 

Rotor speed is determined from engine 
output «haft speed as follows: 

where 

Nr       =   N#/20.37 

Nr       =   rotor rotational speed 
rpm 
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Substituting the last two equation« 
In the first,   an equation for determining 
output shaft horsepower may be developed: 

2wx 236.5 x 20.37 
SHP   = 12 x 33000 

XNrAP   a   .0764 NrAP 

During the test  program,  torque 
pressure from which SHP was calculated, 
was measured by taking the difference 
between the hydraulic oil pressure (high 
torque) and the oil vapor pressure (low 
torque).    Engine characteristic« were 
defined by curves of: 

SHP 

8 v^ 

where 

Nl Wf/ iJiTvt SHP 

SHP    = 

N,       = 

i 

6 

output shaft horsepower as 
calculated from torque 
pressure 

gas  producer speed - per- 
cent 

ratio of test bellmouth in- 
let pressure to standard 
pressure at sea level 

ratio of test bellmouth In- 
let temperature to standard 
temperature at sea level 

The accompanying figure shows a dis- 
crepancy between the characteristics of 
the teat engine as determined by the 
manufacturer during the test stanu cali- 
bration runs and those determined by 
flight tests. 

ENGINE CHARACTERISTICS 

T-53-L5   S/N LE03OO7 

1100 

t 

85 90 95 

4A.406BA5ED ON BELLMOUTH 
INLET CONDITIONS 

100 

Test InitroRe&t&tir.n was rechecked 
and found to be operatng properly. 
Similar discrepancies have been found in 
previous tests (Reference AFFTC-TR- 
56-15 and AFFTC-TR-59-33). 

Flight test data indicates that maxi- 
mum power is available at 100 percent 
N] rather than 99. 6 percent   Nj   found 
by the engine manufacture at sea level 
standard day conditions.    Limit Nj for 
this engine is 100 percent.   Maximum 
power available. Figure 15 of this 
Appendix, was calculated using flight 
test lata. 

18 



STABILITY AND CONTROL 

Definitions: 

The -it.iliiüty and control characteris- 
tics of the YIIU-1B helicopter are dig- 
cnssecl in terms of static ütabilit/, 
dynamic stabilit/ and controllability. 
These terms are defined an follows; 

1. '..ongltudlnal stalle  Btahlllty 
is the api)ar<"iit  staliillty deLer- 
mlr.ed from an analysiE  of longi- 
tudinal control  (jositlon with 
respect to airspeed.    The 
collective position was treated 
as an independent variable.   For 
each test point the collective 
stick position was determined by 
the position normally used in 
(light.     A longitudinal control 
position-airspeed gradient 
obtained in this manner deter- 
mines apparent  static  stability 
The stability is called apparent 
because it is an indication of the 
longitudinal static stability from 
the pilot's viewpoint,  but is not 
a direct measure of the speed 
stability or angle of attack 
stability of the aircraft.    Static 
lateral directional stability was 
obtained by measuring control 
positions in steady-state side- 
slips. 

2. The dynamic stability of the 
helicopter was determined by re- 
cording aircraft behavior,  dis- 
placement,  rate and angular ac- 
celeration following an artificial 
disturbance.    This artificial 
disturbance was the result of a 
pulse type control ir.put      The 
pulse Input was made by rapidly 
displacing the control approxi- 
mately I inch from trim position, 
holding for approximately 1 
second,   then rapidly- returning to 
the trim position a^d holding the 
control fixed.     A r>echanlcal jig 
was used to guarantee precise 
Input.    The dynamic behavior o( 
the aircraft In hover is presented 
by time histories (Figs.   15 
through 20).    The paratneterit 
presented are Indicated values 

traced trom the oscillograph 
records.    The longitudinal and 
directional dynamic stability data 
was reduced to damping ratios 
and period.    The oscillations 
following a pulae input are heavily 
damped; therefore the method of 
counting cycles for the initial 
amplltuüe to damp to some 
fraction was not used to deter- 
mine damping ratio.    The time 
rise method was used to deter- 
mine an approximate damping 
ratio.    In this method the damp- 
ing ratio ( ^  ) Is found by the 
lelatlonshlp of   Tz/Tj   to   ( 
where   Tj is the time for the 
response to reach 20 percent of 
the steady state value and   T2 
Is the time to reach 74 percent 
of the steady «••-.te value.    The 
accuracy of this method depends 
on how well the  beginning of the 
response can be Identified.    The 
periods were determined from 
the following relationship: 

where 
=   Td V

1      f2 

rn   is the undamped natural 
frequency 

'(l   Is the damped natural 
frequency 

3.    Controllability Is treated in 
two parts,  namely sensitivity and 
response.    Sensitivity Is defined 
as the maximum angular acceler- 
ation (degrees per second   ) of the 
aircraft per Inch deflection of the 
cockpit control.    Time to reach 
the mav'mm acceleration Is In- 
cluded.    Response Is defined as 
the maximum angular velocity 
(degrees pe ■ second) of the air- 
craft per Inch deflection of the 
cockpit control.    Time to reach 
the maximum rate Is included. 
The control deflections were 
stick fixed,  sudden,  step type 
Inputs.    The step Input was made 
by rapidly displacing the control 
lyjta trim and holding the control 
fixed until recovery was neceisaiy . 
A mechanical jig was used tn Insure 
pi seise Inputs. 
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APPENDIX 
general 
aircraft 

Informaiion 
DIMENSIONS AND DESIGN DATA 

Overall Dimensions: 

Aircraft  leagth (nose 
to tail •kid) 39.5 ft 

Aircraft length (rotors 
turning) 54 ft 

Width of «kids 8.4 ft 
Height (to top of turning 

tail rotor) 14.7 ft 
Height (to top of rotor 

mast) 12.5 ft 

Main Rotor: 

Number of blades 2 
Rotor diameter 44 ft 
Rotor solidity 0.0509    , 

1520.5^ 
38.3 ftZ 

Swept area 
Blade area (each) 
Blade chord (root to tip) 21 In 
Blade airfoil (root to tip) NACA 0012 
Flapping angle + 12 deg 
Collective pitch angle 

limits (at 75 percent 
radius) 0 to +12 deg 

Preronlng angle 4 deg 

Tall Rotor: 

Number of blades 2 
Rotor diameter 8.5 ft 
Rotor solidity 0.105  , 

56. 8 ft* 
2. 98 ft2 

Swept area 
Blade area (each) 
Blade chord (root to tip) 0.7 ft 
Blade airfoil (root to tip) NACA 0015 
Blade twist 0 deg 
Flapping angle tSdeg 

Flight Limits: 

Forward Sta.  125.0 
Ait Sta.   138.0 
Rotor hub centerline Sta.   131.9.' 
Design minimum rotor 

speed (power on and 
power off) 285 rpm 

Design maximur    rotor 
speed for continuous 
operation (power on) 323 rpm 

Maximum governed rotor 
speed for test aircraft      323 rpm 

Maxim um rotor speed 
for autorotation 330 rpm* 

Structural limit rotor 
speed (power on and 
power off) 356 rpm 

Limit dive speed 168 KTAS 
Design maximum side- 

ward speed 30 KTAS 
Design maximum rear- 

ward speed 30 KTAS 

♦Changed to 339 rpm.  Revision A to 
Design Specification. 

Control Travel: 

Cyclic, full forward to 
full aft 13 In 
full left to full right 13 in 

Pedal, full left to full 
right 7 In 

Collective, full down to 
up 12.2 in 

Gear Ratios: 

Power turbine to engine 
output shaft 3.22 to 1 

Engine output shaft to 
rotor 20.37 to 1 

Engine output shaft to 
tall rotor 3. 97 to 1 

POWER PLANT 

The test aircraft was equipped with a 
Lycomlng T53-L-5 gas turbine engine 
S/N LE 03007.   This engine Is designed 
to produce 960 shaft horsepower for take- 
off at 6600 rpm (engine output shaft speed) 
with sea level standard day conditions. 

«1 



For this test the fuel control wa« trimmed 
• o the engine could produce 1100 shaft 
horsepower. 

A torquemeter is installed Integral 
with the reductipn gearing of this engine. 
Torque is found by measuring the difference 
between the torquemeter hydraulic pressure 
and the inlet housing pressure.  Lycoming 
calibrated the engine-torquemeter 
combination prior to delivery of the engine. 
The results of this calibration are present- 
ed as Figs.   1,   2 and 3 of this Appendix. 
The torquemeter calibration (Fig.   1) 
w%s used to determine power during the 
test program. 

SYSTEMS 

General: 

ihe rotor and control systems and 
the engine fuel control are essentially 
the same as those of the earlier HU-1 
series which is adequately described in 
AFFTC-TR-59-33. 

Transmission; 

The transmission consists of a 
single *tage bevel gear and a two stage 
plan .[ary gear train.    This unit is con- 
nected to the engine output shall, 
through a free wheeling unit, by a short 
drive shaft.    Engine output shaft rpm is 
reduced to main rotor speed at a ratio 
of 20.37 to 1. 

This transmission it designed to 
transmit 1100 shaft horsepower at 6600 
rpm power turbine speed.    Near the 
end of the program the transmission was 
limited because rrf a failure during the 
transmission qualification runs.   At the 
time of this writing Die following 
restrictions are in force: 

990 SHP at 6600 rpm 

120 knots maximum indicated 
airspeed 

WEIGHT AND BALANCE 

The test aircraft was delivered 
partially instrumented.    Therefore the 
aircraft was weighed fully instrumented. 
In this condition the aircraft was found 
to have a basic weight of 4870 pounds. 
The center of gravity was at station 
138.7. 

Test* were flown at weights ranging 
from 5800 pounds to the maximum 
internal toad of 7660 pounds.    Moat tests 
were flown al a station 131, 5 (mid) center 
of gravity, however two tests were flown 
at station 125.0 (forward) and one fllgii. 
was  made with the center of gravity 
located at c tat ion 138 (aft). 

TEST  INSTRUMENTATION 

The instrumentation used during the 
tests was supplied, calibr ited and maintain- 
ed by the Inutrumentatlon Branch of the 
Air Force Flight Test Center.    The follow- 
ing sensitive Instrumentation was Installed: 

Cockpit Instrument Panel: 

Rotor rpm 
Gas producer rpm 
Exhaust gas temperature 
High torque pressure 
Low torque pressure 
Outside air temperature 
Total fuel used 
Airspeed (ship's system) 
Airspeed (boom) 
Altitude (boom) 
Angle of sideslip (boom) 
Rate of climb 
Stepper Motor 

Photo-Recorder: 

Outside air temperature 
Compressor Inlet temperature 
Total fuel used 
Airspeed (boom) 
Altitude (boom) 
High torque pressure 
Low torque pressure 
Combustor static pressure 
Compressor discharge total pressure 
Tailpipe static pressure 
Rotor rpm 



Ga» producer rpm 
Compressor Inlet pressure static 
Bellrnouth Inlet total pressure 
Compressor discharge total 

temperature 
Exhaust gas temperature 
Clock 
Event marker 

The following parameters were recorded 
on the oscillograph: 

Airspeed (boom) 
Altitude (boom) 
High torque pressure 
Pedal position 
Longitudinal stick position 
Leteral stick position 
Collective stick position 
Angle of bank 
Angle of pitch 
Angle of turn 
Rate of pitch 
Rate of roll 
Rat« of /aw 
Angular acceleration in pitch 
Angular acceleration in roll 
Angular acceleration in yaw 
Total fuel used 
Roor rpm 

I 
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TEST DATA COPlffiCTKD FOR INSTHUMENT ERROR 
YHU-1B Ü5A S/N 5<-207o 

Pilot        Cwr     8*4.** 

'&«t y^rmv,   04^^//*^           night No- -J^-          Da 

KSGW             ^^/r/--                lb.                       paw           £,3 4- 

ta  «5 ^t / 6,0 i 

Jb/Kal. 

Point No. / Z 3 4 4 6 1 7   . ~ 8" 
Altitudo  (Boom) ft. 22JÖ 2/9C 3ijc .?/?C J,'Sc J/tC jj*e JJ, c 

Skid Height ft. 

Grose Weight lb. Cuci i:öV4 i^u. ktSZ. t-A-JA esc 7 t4H (.4M 

Thrust lb. 

IAS (Boom) kt. /.'3 c /'S.c !   so/_c /C/.t TCi ?& ä f'C ft.c 

Tina           miniaec. OK» ? 6: /?c Ci'.ie C'/t 4 Jto.f /*? 7 Ai'i JJ i 

Puol Used   gal. *.s y* 7 ~£l-*-\ Jll JS./ 3c. i J-f.c J>C.S 

N^     percent 
NR Rotor   rpm 

High Torque Press.in.Hj 

Lew Torque Press, in. Ha 

GAT     #C //7o /7 K' JT?* /7/i' sr?y /7 7i TTi /7 fy 

Tt-    'C   
Tw     "c 

P^- in. mo 
Pa,   in-H^O 

Pa» iivHg 

Ptj in-Hg 
♦      "*c 
Altitude  (Ref) ft. 

JCfO CeJm**    £***** ■ /> döfc syjrc 3iVC jetfi' Ji*c> 3i*c SSAC 

r   . . . 

RomarVs 
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TKST DATA CORJWCIKD TOR IN.'ITIUJMÜNT KIIHOR 
YHU-1B USA S/M 5('-207( 

Pilot       cV/v    ZZiz-rz 

1 T„«+      *:. ,-.-„   S^J,j>o^r-m*,                Fllrht No.       -4-                   Oato  4-0e/4ß     1 

KSGW                ^75öO                lb.                          rcw             «i-^^- lb/gal. 

Point No. 4 /O // /-i S3 \     '* sj- s*.     \ 
|Altitu(to  (Boom) ft. J/6.0 JJJO J/?o J/?o J/7Ö J/7C J/JO \jrt° 
| Skid Height ft. 

Oross Weight lb. £3/6, &3st. <*3io (,314 txigO 6,2 Ci, t*4t\ 

1 Thrust lb. 
IAS (Boom) kt. _£!.* tf.A- •f/ö r/ *' S/o s-/.o 40.C \4».e\ 

| Tin»           mintaec. a.äs.i Oäki 6j9.<a o;A.J oat. 7 *äi.l o-nj. 4 *:*1.1 
[ Pual Used   gal. j-// of./ yc? S* 4 Ä«...? ens: 7/4 
j Mj     percent 

tip Rotor   ipm 

| High Torque Press.in.Kg 

1 Low Torque Prass, in. He 
CAT     "C /7 7A /f.Tsr /7 7* /rrs /rrs- /rry /77*- /rrr\ 
k- 'C 
\^J    "c 
|Pt/ lii.H»0 

Pg,   in.H*0 

Pa« in. Hg 

|Pt. in-"« k.   -c 
1 Altitude   (Ref) ft. 

34*0 a*M6 3SS0 3690 Ja?* Jets ****- Je*i~\ 

1 

1                      ■ -j 

1 
j Remarks 

i                                                                                                                                                    69' 



* 

TvSV DATA CORtJKCTKr) K)R WSTHUHENT KRiJOf? 
YHU-IU U3A S/M $r-207<' 

Pilot          ^>/'r    ifyire 

t&tt S/fiSffM   tftttaxMrso*                  Plight No.      ^                nato   j<?c/*& 

3SGW                ^^^7                  lb.                           FSW           ^ j"-^                 lb/cal. 

Point No. // /8 /f JC J./ oP-2 JS ** 
AlUtuda   (Boom) ft. J/JO J/^o J/h6 J/SO J/So J/^O J/6'0 jsyo 

Skid Height ft. 

Gross Weight lb. &U33 irJ/S' US6' 6/70 i,/y^ (>M3 

Thrust lb. 

IAS  (Hoom) kt. 3/ C S/. o Ji.C 26. O /7 /7 /J/ /*/ 
Tljne            mlnjsec. ß-jf.C 0:jf8C Öl A 7 0 4S4 O.SZi a *7.<c, 0: ,* v 3 /<..7 
Fuel Used   gal. 73 h 7C.6, s/.z fit. U.I tt.o 
Nj     percent 
NR Rotor   rpm 

High Torque Proas.in,Hfc 

Low Torque Proas. Jn.Hfi 

«T     'C /77* /7 76 /7 7är /7 7y /77S- /7 7S /7 7S- s7 7ir 

Tt^    -C 

TtV     "C 
P^- in.»UO 

Pa,   in.HA0 

Ps* IftHg 

Ptj in.Hg 
Tt.     'c 

Altitude  (Ref) ft. 

r^tt^j^-   jLf*e,rM - /-'r ZoVs JafS J096' Je93- 209S- Ja 96' SS'gö 3-tSo 

1 
RQmarks 
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I 
i 

TKST DATA COWlKCmn PO« INSTHÜHBNT ERHOB 
Yllll-in U3A 'J/U 5i-207<' 

Pilot         CV/'/"      JPsf'./?£■ 

T..nt.     v ..— __-     sZitysv^r,**                Flieht No.     -^                   Dato   ^ae/^O \ 

RSGW              ^ %0<?                    lb.                           FSW               6. 34- , lb/gal. 

Point No. ^»JT JC J7 
AlUtuda (Boom) ft. J/Vo J/7C 3/fO 
Skid Height ft. 

Gross Weight lb. 

Thrust lb.   
IAS (Bourn) kt. 7? 0 7<? 0 /v.o 
Time           mlntaec. 

Fuel Used   gal. 
Nj     percflnt 
NR Rotor   rpm 

High Torque Pross.In.Hi 

Low Torque Press. In, H15 
(AT     "C /?7i>' /776' /77S 
Tt*.    0C 

TtV     'C 
PV ln.HA0 

Pa.  ln.H«0 

P^ IftHg 

Ptj in.Hg 
't-     -C 
Altitude   (Ref) ft. 

Re narks 

V 



1 

IKST DATA CORHKCWn FOR IHSIHUMENT KRl©It 
yiiu-m UOA s/N 9-207«' 

Pilot          Otpr     £t*if£-             __. 

T^st        tSftrco     Pcuvrr*.' Fldght No. _ 

FSW 

&                 Da 

^  X3 

to     6 Oe / &>0 

ESGW               76-^ J'                lb. lb/gal. 

Point No. / 2 3 -4 A' 4, 7 « 

Altitucto   (Boom) ft. &93o 7UO 73/S 7370 7*20 7474 747C 7i,/o 
Skid halght ft. 

Ores a Walght lb. pjf 7447 747'/ 746<< 7447 7427 740' 7379 
Thruat lb. 
IA3 (scam) kt. fao frs'o 76:o 70. O A'S'.o 4&..0 3S.o JSO 

Time           minisec. 

Fuel Used    gal. /6 0 JCO £3/ J6C J7.S J/ S ssr 39 4 
Nl     percent 'U 7 <7f.3 9*. 7 <?/A' S7f gS.7 19.*. 42 9 
NH Rotor    rpm 

3*3. 3*2- y-w A' 9iUI-S 3*3 3MS 3*3 JrVW.-J- 

High Torque Preas.in.H( /OCS 9S.0 gS-S xt.7 y/s 7 It. 4 V3S 4/./ 
Low Torque Prosa. in.Hf 4*1 4S.'A 4J 9 43 S 4/i 42.0 42.9 44-7 
QfcT     #C /■y /£' /•5~ /* /* /3 /3 S3 

Tt-   #C 

Tt^     "C /S /C /£ /f /*' /7 /7 '7 
PV in.H*0 /.te /O -0.7 ■AS' •0.7 -0.9 -/./ -/.y 
Pa,  ln.HA0 '27 7 'Ji.4 31* -H.3 ~JJ.4 Sit -JS.g -27. s- 
Pa» 1» Hg /&.3A- /3/f /J>«.h /je./ //J-S //J-9 //7./ /2j. j>r 

Pt, in-Hg /3S.7 /4Ö.4 //f3 //?¥ ///4 S//L AV.f /23.9 
if -0 ass 24L 23/ 23* Alt 220 22 (, J40 
AlU^octe  (Ref) ft. fife 736>C 746o 7490 Zi'iS 7S*S 7J>'&0 77So 

HaMTka 

72 



■iv.s T PATA 
Yll 

Pilot 

COIll'i'.nTOI) POK IWiTltüK! 
J-1H UCA S/f' 5'-2071 

( //'/    fotrr 

m KRKnn 

T.»«Tt.        Cr,.  ^-«          T>...f^ FllrJit No.      ^                    Datfj   &> Oc/-t.o    J 
    vr m' ^i^L^ji—,   

KSGW          /^Ji'                       lb.                           FSW             ^ ^23 Ib/nal. 

[Point Mo. '/ /o // /£ /j r '* ''d 

lAlUtudo  (Boom) ft. 7S1C 7-/JC »eyt fete fscc faro f?7C> 
1 Skid Height ft. 

[oross Weight lb. 73 ic 73M 7.iVS- ÄJA9 73/4 7/49 7/78 

[ Thruat lb. 

IAS  (Boom) kt. /P. ^S 7u S 1-/J- J--?.? •441 J-f.O 

j Tiniü            mini sec. 

1 Fuel Used    gal. 44.1 4 7 6' cl.O U4 C.LO Ct.i ft.? 
1 Hi     percent 

NH Rotor   rpm 3AJ. AM.-i- l&.S Z7C.S ^7c,i 3.-70 3*t 

| High Torque Preas.in HR /e/c 77/ ///f €4*9 XX.C ttf 94 7 

[Low Torque Prass, in.Hg ■ftc •fJA 47L- 41 f -fjc 4/V *3Z 
(AT     "C /3 /3 /£ 6' /IS /tf.3- //;* Mi 

k^ "c 
Tw     ^ /7 -Zl—l "7 /6- /rf- y*- SO» 

\?U in.H«0 '/.7 -0.(0 •c.7 -a.9 ~/./ •/o" 
Pa,   in.HiiO • 19. io -S3 3 14.7 -23.X -14./ -24.0 -^f 
Pa* liv Hg /JO. '/ //a* /MS //3 7 AS*,./ //4./ AJ/.7 

I Ptj in-"« /& t..-:- ///.Z »7.3 /,J7 /&£, //S f /Je.io 
Tt!     -C Hf 24Z 134 _iWf 3i y J3S J3V 

1 Altltudb (Ref) ft. ri4o 4*3*- 13/C h*co taw tsgo te>kC 

\ 

\ 

1 Ro if arks 

'3, 



1V.ST DATA 
Yll 

Pilot 

lOKIiKCTim F(iH ! 
ü-ii) IJ;;A S/N b'i 

Für; 

Nr/mniiKHT KHitüR                              1 

To fit      S/>£'t'£>    P's/vt'/P it Ho.       S                Dato  /KJ^/äö 

1 SSOW               7L 74-              lb. F£iW        <U  ^•4- lb/gal.              j 

Point No.                              / z    1   •? -5« .r 1     6 / \    S    \ 
1 Altitudo  (Boom) ft.          $$06' g-^/^ j ^/.-r yzt'o |   Wß' 1 *frfT 96 CO 9t>zc\ 
1 Skid Hoight ft. 

| Gross Vteight lb.            | WfS '/#>'/' //7VK-' 7s/cr 7177^ 1 «rf^ 7JJ* 7/?/ 1 
Thrust lb. 1 

1 
, 

1 IAS  (Bon«.) kt. O ^.^ j   4W.4' HO 7J.cr I rf*ö | +9" J4..J' 
Time            min:sec. 1 

1 Fuel Used    gal. 3S,<t>     ■4Si>' \ S/ $ S^.L  j   tfV.fl  1   ^•3 £9.3 7*../ 
| M^     percent /CO   I    •fOO   i    *//Z   |    4J.G 

3*4 

W.fe *7 9 Iff 
NR ftotor   rpm 3l3 V 3/*r^     J/J -i" 1 5/J 6' J/^ 3."* j/y.^H 

[High Torque Prass.In.Hß /,&<* y/s'.^'  /^/^ ; -x?./ !  ft./ 1 r/o 772. r/.o 
Low Torque Pross. In. HR 4V,i\  J73      y^s'l   y^.o;   y//  i y^.^ J^f •fe.z 1 
(AT     'C y.5- .J'.jl   '       ö               ö             <3      ;  -/*" -/.J- -*?.o 1 
Tt^    "C 

/.t) 

1          i          ! 
■           1 

«u    'c /.O     \    /.o    \       0     \      t>      1    /.O S-O 4.0 \ 
1 P^- in,H«0 -4.0 ■0.6'    -o.i>'     -cs } -a.tts^ '0.7 -0.9 -//   \ 
[Pa,   iii.HA0 '3S Z -33 i    -M'/   1 -JLZ \'ä4-t 1 -JA/ -3.2 7 -3*9 
1 Pa» In Hg                          1  /^ ,5- /y/^   /J/?' 1 /J</ 1   ///// ' //J,/ //a. 3 //J.J' 

|Ptj ln-H8 ./¥+£- /^ff ^-   /3S.7    /as. 7 /&./ \  ///.3 /Ms //»./ 

»t.    "c £<S'6>   1 jy^     ,22/, 2/7   i   ^^ See 209 
Altf-üds  (Ref) ft. <37S \ €7/o  |   <?/9o '  W*ii- ^V^J     Wto ft 40 Ä»" 

1      .      1      i 
1 1 .. j 

_   .       1 1 

i            :            1      __ l 

1            1            '            1            1 1 

1 
1 

i 

1           1 ___     1 
1 
j 

1 J 
i         1 
!                            1 

1 Remarks 



TfvST DATA CORRKCTBD FOH IN:;T!'.'»<KNT KKIWR 

yilU-lIl UI]A T/M >!V207l' 

Pilot         Ctpr     ZblLfe                j                                      i 

| To at       S/^tTSü     Prsn/s-A? 

KSGW                7,6 T-«^                 lb. 

Fllfjlit No.     S                  Da 

F^      ^..y-^- 

to   sä 6c f+o \ 

lb/ßal. 

ripolnt No. 9 /O 
JAltttuda   (Boom) ft. <?i>XO </7/ö 
1 Skid flaight ft. 

Gross Weight lb. 7/h<? ■7/3Z 

1 Thrust lb. 
IAS (Boom) kt. 23 /ff 

j Time            min:sec. 
1 Fuel Used    gal. 711 %S0, 
1»!     percent l/.t __£Lf- 

NR Rotor    rpm 
3/4 S 3/-1 S 

j High Torquo Pre as. In.Hg tili t/cT./ 

1 Low Torque Proas,  in.H| 42/ 4J.9 
OAT     'C -jy -/.a" 
»^  "c 
Tty     'C 4.S- JO 
Pt«- in.H*0 -Ad" ■/4 
Pa,  ln.H*0 -26.i> -216 
Pa» in. Hg /3.0 O /23 V 

1 Pts ^ "8 //ez /*l.<l 

1 T."     -C Ji-f .OS 7 
1 Altitude   (Ref) ft. fifti 4g2i- 

j 

._       1 1 
r      ■ \ 

[ Horaarka 

75 



'i'i.Ji T DATA Cfiüfi'.CTKI» KOK JN.'.TIüH; 
yiiu-in u.'i.'. s/M 9-?(''' 

Pilot           d .//■;''     ?</iLt-/ 

NT KHItfJit 

..   .    — - — ~  

Tont       'Spi/ß    PoH'se                            Fllrtit No.     /o                Ra 

RSQW                ^.?7V                 Ib.                          WM            6 39 

to xra/ta 

Ib/nal. 

Point No. 
"——"-1 f—^"  

^f  \   a-   i   *> '/ X 
Alt.liudo   (Doom) ft. ^'^ib' 5'.^^ I   v^Sii' STJ'S'   fftto fW ^C4S Vet'O 
Skid Height ft. 1 

Gross WolRht lb. 6>Wf <i>to<? ' ^^^/z- £*?!>'    6oSS (-043 6030 4*3? 
Thrust lb. \          1 

IAS  (Doom) kt. //2 /^   j     Ä2 5V.ö'l   ffö.o      6S> 6/ 6ö 
Tliüä            min« sec. I i 

Fuol Used    nal. .VJ-V      -vO ^ i   -^ö:/'  y^i'i Ji'-i ' v)-^./ *47 <r* *i 
Nj     percent n.c\ ni r&o tt*.c 
NR Rotor    rpm .324    Jij.jr JK* JJ* 

High Torque PrQsa.ln.Hf; /'/£?. ^|    ^O^  1   ^-/S   |   ^^'    i    ^i.^   '    7^.7 ?■?.<<> 7C. / 
Low Torque PnjsT}.  la Hß ■ÄSf yy ^   yy.di i </j- . ^o,«!, i J?*'^ !   .fw-oi' sr.j. 
OAT     "C sr^ yy      yj  ,   /^  i   rr   i   /r 6, i tf 

Tt^    "C 6o'Z ^A/    -ft? \   442 I   -5«2 ;   *V7 ¥Af vVo" 

TtV     "c f.ö ir^- 1   r        y        /o- I   / f6' y 
P^ in.HaO c 0      .   'd>. /        'C. 1      !     A ?     '.  -c. -f -CiT -e. fa 
Pa,   in.H*0 'tf^ -26. ¥ -MO \   £.Z 4j ~2/. 7   -20.2, -ao.2 
Pa, ixvHg /40.S /jf.J /t2.+ 
Ptj ln.Hg /42:JL /J9.3    //?3     //J9\   //0.Z\ /644S /M.o SOJ.X 
\3     "c 2LO      24Z \   227 1   £20     2/+ i ^or 20L 206, 
Altitude  (Raf) ft. «**•   ^»/o     9^9   ffe9o  fi^jo; ffWtf- 900S- 9ooJ- 

i 

i 1 
!       i 

_!               I'l 
: 

I 
_ 

1 

i 
lit; mark 8 
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I 
J 

I 

TK.vr DAIA uillKKCTKU 1"()R IN/.TIUIMICWT KlUlüIl 
YlllI-lH U.'IA G/M b'<'-2()7<' 

Pilot          ^/v    "S^/y 

T.>rf      <»,-/-,'.    Ti^.-s                                  Fllirht No.     /<?                   Oato  /3*e/to 

K'IGW              ^-.y/-^                 lb.                        F.C;W             *-af lb/gal. 

Point No. </ '& 
! "* 

Altitucto  (Boom) ft. f/JO '/JJ:A V/jo ÄTJtr 
Skid Hoight ft. 

Oross Vfelght lb. &02I hoed syzb j-ft-j. 

Thrust lb. 1 
IAS  (Boom)  kt. ll 3<*   I    «i"? // 
Tine           miniBec. 1 
Pual Used    gal. St. 2 JS  5   i    6/ 7 ^>J: 6'          ' 
1*1      percent Ko'G fr i    i;s} ^ /   i         ' 
NR Rotor   rpm 336 J2.1 J\  ,'-04  \   Ci3*\               ! 
High Torque Press.in.Hg 6V.4 7C.3^  -Ar*    SWA 
Low Torque Press.  iaHg J92 & / i 4e4    J/.xS- i            i 
OAT     "C '/•% /S   \    YS   \  7S ! 
t^  'c 4/<t -f/S  1  -*«?   ! V^if   i 
TtV      "C <? sf.S      /£ /*!* 
VU in.H*0 -OS -/ O   i '/.Z   j   -/j" i 

Pa,   in.H*0 [Z20.2 -^<?^i -22.r\ -2S.O I 
Pa» IAHK /e/.f zc/.e' /^.^i //W?? 

t 

Ptj ln.Hg /o£.B /öJ.6     /»rt     ,;'J7>» i 

Tt.      -C «200 ,20 e ,   2/7 2*2 
9440 

1 
Altitucto (Ref) ft. %)6Ö 9/40\ 9oss 

i 

1 
1                                       ' 

;                                         i 

1               i               • 

111' 
1 i  ; 1 

( 

RoinarK-s 

77 



TRST DATA COimECTKD FOR IN3Y.IUMKNT ERTOP. 
YHU-1B USA S/N W-tOJb 

Pilot              Cf,*r    &ii/'£. 

Tust       Sf>e£0    Potvex Flight No. _ 

FSW 

//               Da 

L.30 

to   /4 0c/<i.O 

EßOW                 4,3CO              lb. lb/gal. 

Point No. / 2. 3     1     * s- \  * \  r a 
Altitude  (Boom) ft. Wo 90J.0 9l<fO 33.40 W?© 9i60 ?9/o refe 

Skid Haight ft. 

Gross Weight lb. (,.IS7 CZ4/ 6*07 C>I97 CI70 LI 49 6/33 CIA) 

Thrust lb. 

IA3 (Boom) kt. //3 /as.*' tr.sr is- 76 44 X COO s*o 

Time           mlnisec. 

Fuel Used    gal. /?.9 JLO.S- *4 3 JVS" JOZ       f9.L *t.Q srr 
Nj     parcent saia rss rs.s 99./ r   ' ***■ rs.a 94.7 
NR Rotor   rpni 

j/* j'/j.j- Jf/S.S- S/J.S" 4            S/3 2/3 */* 
High Torque Press.in.Hf //to /ocsr 94-4 9S.O 79M 74.1 7/./ t9.s- 
Low Torque Prass, la Hf &0.0 47.3 4S.2 4*.* 4/.<. 40.1 jrlS J4.0 
QkT     'C J-f £-.9 49 4.t a* a. 3 *.r A* 

Tt^    -C 4-6 4 jf>Z 472. 437 4JUL 40Z 400 400 

TW     "C 4.1 4./ 4./ so Je y 0 4./ 4.f 
PU in.H«0 -0.4 -0.3 -o.i '0.2 - 0.3S- '0.<, 'e.7 -Ct 
Pa,   In.H.iO -3I.Q -3*.7 -Jt./ -*9.4 •ai.6 -act -ao.t -jet, 
P^ iftHg /4t.l /3U.4 yJ7.3 //it. 7 ///.A /*s.y /»4I soa-S" 
Pt, in.Hg '46..} /SS-.o >JS:4 //TJ //a.S /04S S6J.9 s*/.a. 
Tf     -C asv *4/      J17 */4 Jo? Ace /f7 /f* 
Altltuds  (Ref) ft. fffo t/jv |   vat* *3SS y7*o nee tf* 9630 

j 

• 

—   

RQmarks 
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I 

Ti'.ST DATA  mnill'XTKn  Ki'li IN-'iVKUHl'-WJ' KMtL 

Pilot           <^fy?^   S'ij.re 

U 

T..n+.        c«^*-Ä      7>.*„s*-v                           rilrJit No. y/               Dato ^'^^y^oJ 

RSGW                CS^O                lb.                           F^JW             ^^ö lb/gal.               j 

[Point No. 9 /o \    // /* i 
Altltudo   (Boom)  ft. <?/oo 9/*o \   9/fa 1   ?J9o 

j Skid Height ft. I 

| Gross Weight lb. 6099 609/'   &o7s\ 6oS/ 
1 Thrust lb. i 

1  IAS (Doom) kt. ■43. o St.o :   j^.o ao.o 
Time            mln:sac. 1             i i 

Pual Used   gal. 4/.S- 1 ^.7 1 -j^JT^     49.o\           1 
N^     percent yx/! w.^    ^.^^  «.oi        1 
NR Rotor   rpm J/4-   i    J"/-/- 1    3/3 •    .Ä/*| 

[ High Torquo Press.In.Hß 7ä^!   T/i1   ZJ.^i   ?J.ii            1 
Low Torque Press, ia Hg ^■iL 46.0      lP9.6.\    4/.<*               i 
OUT     *C /■? /*        /.3\    A* \ 

k^ "c 'fez 4/2. \    4/7 \   4S-Z\             j 
TW     "C 4.1 

l         --■)--- 

P^ in.H«0 -els- -/./    -/./s-   -AS \         ! 

Pa,   in.HA0 -10.3 -j/.i i -jj.-f i -M.^- i 

Pa* i» Hg /04.3 /aT.I sef.o *f.t 
i 

1 Ptj in' H8 /63.o /oi-.r //s.f I 

\'u    -c gpo «?«o   ,    J*«   |   Jt/S' 

| Altitude  (Kef) ft. 90SO 9/3e i 7/^   fa/s-\ 
ill! 
]             1 

1         i        1        1 

!         1         ! 
| 

1 j 
\ 

■    ■"    i 

L L                                     1 

ribmArks                                                                                                                                                      1 

1                                                                                                                                                                7»l 

a 



TK:; T DATA flOUHKGTI 
yiiii-ii) U:;J 

Pilot              Cjb 

;n FOR 
L S/N S'l 

NSTRUMi 
-207^ 

.NT KRRDR 

r£L    ... it No. _. 

iW  

/^                Rat« /4.0*f <Ki 

£.30                lb/pal. RSOW                £34.0 lb. FJ 

Point No. / ^2 3 

?470 

J- 6 7 9 

Altitudo   (Boor.) ft. f: jto<3 r^'fö VJSO r4/S fSotr 774-0 f9*o 

Skid Ihight ft.   

Oross Weight lb. ^L-?^ 65/¥ 6/9+ ilii, LUo 4/J9 

Phmst lb. 1 
32. S- IAS (Booni) kt. /// ^^ 1 W-vT rr.s- t3 S3 44. S 

Time           mlnjsec. 1 
1 

Fuol Used    gal. //f JJ-.-S i   ^.^ 47.6. .>/.* i ^v:9 JL.7 4a. z 
N^     percont ^i 1   ^y».<tl   r/F rr.o r<7i ry* 744 7i.? 
NR Rotor    rpm 3/4jr 3/4-      J/S.S' 3/3. A- 3t3,S-\    S/f J,j.s- 3/* 

High Torque Prnsa.ln.Hg //t>J 94(. \ n*.z 77 Z    \      7/3 9*9 *f.V «./ 
Low Torque Press,  ia Hf Jtz\   4s:4-\  4J.S- 4/r ior 1  -*t».3 399 4/t> 

OAT     "C It ?.g ' 43 43 4.3   !     A/ j.r * ? 

Tt~   0C S77 48Z   IZX 427^ +07 407 407 42Z 

Tt^     "C «r •S'          4 4 *- is- is <S.J- 
P«; in.H.0 -J/.3 -3L 9       J+Z -JJ.3 : *7 -M.7 ■*o.C -33.0 
P^  in.H«0 -Äl -t.W      ■ 0.3S -i.4* -e.SS -0.70 ■0.7<r -/./o 

Pa» iftHg /■^.y .'2g./\ /Oö.Z ///.i /ar7\  /*4.f /»i.r /af.J 

Pt, ^ "8 /yy^ /3L-f    //?.? //o.z. /t42 /«3 4 yo/.s /o7t 

't.     "c 
^-4 330  j   JJo JOf sfS- \    /ft /ft Joo 

Altituua   (Ref) ft. r^v ?3Ja |   fifO ?43o 94t>^ i   f46S Sfeo ?f9o 

: 
1 

) 

1 
1 1 

1 

\ 
; 

1 
Ramarks 

80 



TKST DATA CORBKCTCD FOU HCTaüMROT BRMOR 

Pilot          CTspr   ^zs* 

T..«t          .«rz>^xy>    Z2..w^Ä                          Fllrtit Ko.     /^                 Dato    s4.0*,/to 

bSOW               ÄJiitf                lb'                         ^^            ^•t?0 lb/gal. 

'Point No. ^ 
Altitudo   (Boom) ft. rw 
Skid H«lßht ft. 

Gross Vfeight lb. 6,o9Z 
Thrust lb. 
IAS (Boom) kt. Ao 
Time            minioec. 
Fuel Used    gal. 4*.*- 
Mj     percent tt.4 
NR Rotor    rpm 3/* 
High Torque Prass.In.Hg rsr 
Low Torque Press, in, Hg 4i.JL 
OAT     "C J9 

Tt^    -C 4S-7 J 

tu    'C 6.S- 
 1 i 

P*,- in.n*0 -3S.I 
VI   in.HmO -/■M> i 

?34   -'-»Hg *i.l 
i 
i 

Pt, lrt.Hg /yf/ i 

*t.    -c j/s- 
Altitude   (Ref)  ft. _m^ 

Raicarks 

•1 
i 1 



TKoT DATA CCWKKCTW) [''OJi iN.'*.TIU:i<iiNT BRUOR 
YHU-lIi ü.'iA S/W ^'-20?'> 

Pilot                   ^^7        äUtrS 

T.-nt        .vx>x-^-y5     &,<*;*■*>                             Flir'nt No.      />?                   Dato   y<rac/to  x^t   —»-y i_= »c.x5   

RSGW                Z ^^                 lb,                          KSW               4 2 0 lb/gal. 

Point No. 
—i—i  

/ 2 J- -* s- <& 7 8 

Altitude  (Boom) ft. /S98ö /JtVo /s?s-jr yj?ja /J9A-O /4*/o /4e9o /s9rs- 

Skid Hoight ft. 

Gross Waight lb. Ü,SJ4 64f(> .^iM. t4<.t (.4*1 *4ft 643T £436 

'inruat lb. 
IAS (Boom) kt. 64S ST ■SJ 49 *4 •39 ** ^Z 

Time           minjeec. 

Fuol Used    gal. 37i' 4o4 4/ o 4J.3 *4.r ¥i4 **./ tro.o 

M^     parcent 9c.v \ m. W.9 fj./       4J.6, r3.u **.t 4A-.f 
NR Rotor   ipm 

94.4 

j?i. 39i «?*<- JZ9S- 39S- ,*9C J9£. 

High Torque Press.in.Hg ft.t- JfXt>_ KL.Z, Y£-3 Fvs: / r<sr / 40 3. 
Low Torque Press,  in. Hg JS.6' 3S.8 S7.ZA .?<..<* 1   J6.i Ä.3 M.i J7.o 
OAT     "C rr ~ / '*    \    -9 -g - 8 ■-<r -? 

Tt-    *<■ S/S --4Z 477 46 7 4t>7 470 .»■&» 

tu   "c - 6 - 6    1    - 6         - i          - J" - 4 -4    \    "9 
F^- in.HA0 

-J6'.C> 

-^fr   -o.fir -/o -// -// -/■Z '/.Z 
Pg,  in.H^O -SC.I     -U4.Z -as. i -33.7 -M.7 -339 "9^.9 
Pa» iftHg //SIS //4.L\ yVt/X   'OZS- st*. 7 /dt.Z AH.4 ///.4 
Ptj in-Hg //•.£ i //^3 ! ^^/ 1 y^,/ /*s'4 /0s:o /»S.2 //O.O 

'f    -c ^r/ my 332. 333 *'? 3'7 3/r 33t, 
A^tltv'•.  (Ref) ft. /4i>*o /39/o /3W\   /393.6 /39"s /4**r /4040 /S940 

— -  _             i  

-     -     -A 

L        _    _      L_              .    _ 

... 

1 

_. 

„ ^ 

Romarka 

82 



WST DATA CORRKCTKD F')R IN'-TUUMl^T KHKDR 
ywu-M uiiA S/N sr-207{f 

Pilot    . .        Ctmr     &«,/*£             . 

TOR*.       .<i*-^^     -xz....*-                           FllrJit No.      /3               Dato  sJ-a^/Ae— 
 y r ^ » «^ i^mm^hi.a                                         ■ -                    ——— 

ESGW              ^^-^0                    lb.                           FiiW           tf -2» lb/gal. 

Point No. ? sc 
I-1 ■ —il 

AlUtuda  (Boom) ft. /-f/ao /43ao AtPS» 
Skid ffaight ft. | 

Gross Vfeight lb. 4.39'^ £392. 6S61 
) 

Thrust lb. 
IAS  (Boom) kt. 21 /9 4/ 
Time           mintsec. 

Puol Used    gal. S-f.f &* ttZ. 
N^     percent W7 9/. 4 
Ng Rotor    xpm 3*i ÄÄ3- 

High Torque Prose,in.Ilf sa/o 7f.7 
Low Torque Prosa, ia Hß Jt.9 31.4 
OIT     "C - 9 -7 - T 

»t^   0* SA'O -fro 

TW     "C -S" -3 
PV in.H*0 ■ ,:3 -/. i 

Pa,   iiuIUO 'Mi, '33.4 
P^ inHg //f.7 /0/.9 
Pt, in.Hg //t.s- soo.7 
Tt.     "C •*+4 3,A 
Altitude  (Ref) ft. /+3t* /4aJiO 

He marks 

23 



TK'. f DATA COillll'.CTI'.n FClt lNSTimril-,NT EilUOIt 
YHU-lll U:iA S/N ^i -2071 

Pilot          Ctpr    gjers             „                                  j 

Ti-fit         XPSSG    PaM/jrp Klißht No. /r Dt to *s-ac/<.o   \ 

j KSGW               6'oC6 lb. K;W t.zs lb/gal.              j 

j Point No. z o2 i * 4 £- 6 7' g 

Altituda   (Boon)  ft. 27SO JSSO \  Jfto Jffo JgS-o Jffs- 3<74r 3340 
j Skid Height ft. 
1 Gross Waight lb. 6-7*4- S7o7 S-i7S SK&-9 3%4Z SX3*. jTiaf\  SiTTZ \ 

1 iTiruat lb. 
IAS (Doom) kt. /J6- /a 9   j   Wf rs- 7* *3 3-3 JA 

j Time           mlrusec. 
| Fuel Used   gal. 41 /£?     tSo.9 J3.+ Jt/ *9Z 33./ 37.3   \ 
| N^     percent Wh fs.*    fs.9\ 40 tr 24 S rzt rs* r4.3 1 

NR Rotor   rpm 3JJ.*' jjj. JT 1 33.2 S \ 323.0 j    »'23. 333. S- jpzs JZi.si 
[High Torque Press.in.Hg ■ 

/vs.*    fa.z i  f/. 7 n.9 73.0 7/4 ?**, 1 
[ Lovi Torque ProBs. la Hf St. 3 r/.r 4?* 469 4i..2> 4*3 4t-a 4s:/  1 

(AT     "C /f.s AKS'] /r.s'\ /r.o /g.s- /?■*' /r.s- s73- \ 

Tt^    "C S3Z JtiT 1    •(/•*«/   1    ^^.9 437 439 ■437 ■442. | 

*U     'C /9,7 \   /s's- \   /7.7 \   /■/.? .'r.7 /t-g J*.3 ,/., 
PV in,H.O -0.97 0.3X     -0/7   I -O 23. -O.-fZ -0.47 -a 77 -//<    j 

1 Pg,   in.H.O sr.i 'H** \   -3C.Z\   -33.g -33.4 -31.4 -Ä/J- -3.*.7\ 
Pa* in. Hg /tsi /47S\  /3i / /ST 3 /3/-4 /'7./ //7a //Z6    ! 

iPti ln."K /tlo ^/4s:4{  /M.e^ /tt./ //f* //6-/ //4 9 S/S.7 w. -* 264 23C | jar 1   320 */*■ Jaf J*? J/o    ! 
1 Altlt-_ .*  (Raf) ft. 29jc JCtJ i  3930  |   3?go jrto Jffo 39SO a^Ai- 

1 
. 

1 . 
  1 

i 

  . 

1    . 
1 

1 Homarks 

84 



' 

IV.nr DATA CORUI'T.TCD FOR INSTIttIHKNT KHKOR 
YliL'-lH Ü3A Z/H b'i-20y(' 

Pilot               &rr     &*d.r£ 

TlT.t            SPfSO       ^ÜM'ä "<? FllnJit No.      /f                 Da \a js-Oot-to 

ESOW            ^-£»0^ lb. lb/gal. 

Polnt Ho. 9 /o s/ /& 
Altitude (Boom) ft. 33?* 3i,oo st(,o Sb-fc 
Skid Height ft. 

Oroaa Weight lb. SS-jO SfAo rfVfto tvr/ 
Thrust lb. 
IAS  (Boom) kt. JZlT /L ¥¥ yj-s- 
Tim«           mlntaec. 

Puol Used    gal. SJ.i. 4S.7 j-a.3 S-JZ> 
\     percent fC.o ff.o T3.7 fL.7 —•  
NR Rotor    rpm JMS- S22.S- 3Zi.S JJ3 
High Torque Proau.ln.Hf 7i.9 ti.i 713 7*3 
Low Torque Press, la Hf 4Co &.7 SJ9 *£ + 
CAT     "C /t.S /f.f yf.S- s*S- 

T^    -C 44L. *'& ¥34 
tu    *c 

31* 33.1 a/.r *o.W 
P^- ln.H«0 

■/.(>/ -/.$■/ -/.oz -o 3Z 
P^,   in.H«0 -34* ■HZ -aif ■as* 
Pa, livHg /3/.S /J7.3 //3.7 /**.* 
Ptj ln-Hg //f.f , /JS.3 ///.9 /J'S- 
't.    -c r */r **r J/O wiA* 
Altitude   (Ref) ft. SSTD 3S-JIS- *t,*ö itfo 

1 

  

i 

Ronarks 

M 



TKT DATA  t liKKKCT!',!) HÜ' . 
vini.ii) \]'.L r./M !)'( 

Pilot               arsr    8. 

NT l-IHItf)« 

Tont   £"**,*£    (24jL,*BAr/o/£ 

1 K.V.W                                            lb. 

njRjit No.    at             naf/i   /.%y6.o 

FiiW                                     lb/nal. 

Point No. / J? 4. ^- 6. 7 9 

Altliurtj   (Booin) ft. Jfjo 37to 3S3o _37&o_ 37oo *370o 37oo 3*ao 

Skid HoiRht ft. 

Gross WoiRht lb. 

Thnist lb. '     1 
L*.S  (Due-,) kt. 

Tlmo            mlnisec. /■■M SS /:if.1 /:/3.i- / /L./ /. /? r / ior /■.2ssr /:»%? 
Puol Usad    gal. SO no /,S /.s- /.s- /■sr /■x AS" 

N'l     percent W.'f ft/   i  <?/.<? vat r9ö- ffS c?0 m 
NR Rotor   rpm 32 3 

1 
33.3 S, 324 S ..■ru*i J11.S S49.S- 

High Torque Proas.in.Hf /jcr.t //<?./ f7.S 91 * fö.i. 77./ L «^ r*.r 
Low Torque Proas, in. Hö sr.t. wt Sa.jr 3-e>.3 m. -ftt 

J/.JT 

■fro 47.*. 

OAT     "C a* 
.... .   . 

Jl. -■"JL. -3/ J> / 

Tt~   0C S7Z ^/ f7Z jf^-2 4*2. 442 4¥/ 

TtV     "C 23 -?/ 2/ */ J/ A/ ■*/ 

Pt, in.H«0 -0.1 - 6.1 -A/ 0 -0. 1 -a -0 3 ■O.-fS 

Pa,   in.H,0 

Pa» iivHg 

Ptj ln.Hg 

\s     'c 

Altltucte  (Ref) ft. 4*7o 3<fJ0 Jfjc '       v'/JO 373» 37s-o J7*f ,**€> 

■  
  

m 

  

„, 

  

Remarka 

8« 



TKST DATA 
Yil 

Pilot 

^ORHI-'.C'Din F'OU INr.TUUMKNT KKltf 
;-iri USA ^/N 9-^ih 

l( 

D.l Tont  ^^^^-J^L.'^SiZZ^'                 FligJitNo. _ 

ESQW                                            Ib.                         FfJW  

«?/ to      /AiftP.X 

Ih/gal. 

[Point. Mo. *     1    so \     " /A. i    /J I    /4 /S S£* 

[Altltucu   (Boom) ft. aw sno 3?*o 3S7o 3SZ.O tlto r*rt> fffo 

jSkld 'bight ft. 

(Qroos Wnight lb. 

1 Thrust lb. 

IAS  (Boom)  kt. 

Time           miniaec. /i9l.Z '■03.9 /■OS.S /■eri /of 9 ]/:o4 4 / Ot s- /.V/.4    | 

j Fuol Used    gal. /■y /.o /o /■o /.o /.»' /.s- /£■    \ 

| Hi     percent re f 7S.7 ?4£- ra.g rs.x> 144 rt/ fiS- 
NJJ Rotor   rpn 3J3.t- Sä 3 c.'i.s *S3 3*tS 3J3.S- Jits' **4  1 

jHigh Torquo Press.In.Hf 7f.9 77.3. 731 73.9 70.7 ,073 /of. 4 9r.r\ 

Low Torque Pmsa.  in. Hg ¥ZO 44.4 jS-.i. 44-3 4s:o 4r.i 47.(. 470 i 

CAT     'C ff/ j/.f J/ Jt j/ y7. '? /f.sA 
k^ "c 43? 44Z -**r 4se) 447 ^64 S-JT 

hj   'c St At •1/ J/.iT J/.j- /7./ /C<m /6. 6| 
PV in.HA0 AAf -0.4 -0.4S -04 -O.i, - O.Z O / a. •os' 
Pa,  in.H,0 

jpa» iivHg 

Pt, in.HK 

Tt,     "C 

3&ro 1 Altitude  (Ref) ft. 3$SV Jt4o J7*r MTM" 1330 t47o fSLOO 

1 
rite marks 

87 { 



TlvS 
Ifli 

Pilot 

joü:;i:r,r.;n Füü INSTUUI-: 

j-m U.'.A .'VM C
1
 -?O7'' 

.HT m\m. 

^   ^ l^r.t   £*£////■    C't//B/?* Flirf't Nc.     £/                    i:.'i fat/ Co 

jKSGW                                              lb. lb/eel. 
Point No. /? /*' /f JO J-/ J^ JS -£^_ 
Altitude  (Boom) ft. •f24o V2CC: *4/o fJZO f~4o ?Si,o ?34o ?J6 0 

Skid Hoighl ft. 

Oross Wolßht lb. 

Thnist lb. 

IAS   (Doom)  kt. 

Timo            min:sec. //Si /■/&. 4- /:*>.? / Jf. / /.Jt.e / .?/ / /:OS.<f /OS f 

Fuol Used    ßal. A .1' /.J- ,*■ /.£- /■j /■s- /o / 0 

«2        jjtjiv;«iib 
<?&/ <?3.(, rs.4 */.4 90. sis ZZs 

NR Rotor    rpm 
SJ3 xts.s- 034 3J4   !    J.13.S 3 A4 Mr 

lligii Torque Press.In.Hf fs-.' VSJ. rr.i 74 s- *3 o 7? 9 ?/.f 
Low Torque Press.  In. Hp 4S.S ^S-i- 44 3 4J.6 ^«S" 4*7 4/9 
OAT      *C /£ 'C s^ /j.j- S^.J sj- yrs 

I'W    ^ SJO S// 497 41(7 47C 4^4 442. 43* 

tu    0c 
/<i SS i Sä' /<t~ .'6- s4.S SS- ss-.J- 

?u  in.H,0 - o y o - d.iT -ao i -0 oZ o -o.j ■ J.X 

PJJ,   in.H*0 
  

Ps4  iivHg 

Pt, ln.Hg 

Tij      -C 

Altitutis   (ßaf) ft. V3fO rsf* 7S70 tfszo ?47o ?4rs f4SO rsto 

  

__ 
1 
! 

—      1 

  

____ 
Romarka 
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TKST rJATÄ COR!'Krr.;i) FOR IN.-.TIHIHKNT EWÜR 
YliU-ll) UHA -V« 5f'-207(' 

Pilot            .     .    O^r     «ÄfZ^^fT 

T>!£!t     S/rej/ve    £ii./»JP4r/o/Y                   Flight No. «?/ Da \n   / ,%**<> 

KSGW                                               lb.                          KtiW .. Ib/gal.               | 

[Pojp.l No. JS- JC 
M——— 

.27 j* a9 <*o J/ 1' **   1 JAltüucV.  (Boom) ft. ttto Vjfo r/eo /S/70 1 /^//tf '34*° /3Zoo tf-fjo 
j Skid H^ißht ft. 

1 Qrosa Weight lb. 
1 Thruat ib. 

( Tino          minisoc. /;/*.* /■/7 3 /■/to /.VJt < / ^r. *- /■4/ r /:47.k /./r +] 
j Fuol Used    pal. / o '■ o /. 0 /■S" /■*■ /.*■ /.r '0 

[N^    pare« at IC!) u.i f4.6 W? 93 3 IS.* fö.i 
\ 'r"r 

NR Rotor   rpn 
3*3 JA3 ^i— 3Z0.S 333.S mu JJ4 »4M    | 

j High Torque Pre as. In. Hp 6f./ if* ^4.s- fi.b 7rs- .r**. 7e 1 ^f   | 
Lew Torqua Pro es. la Hp 4« a. 39 4 jt.l 4/s' STS- Si.f Ji.o 3s.r-\ 
OfcT     'C 'J'-jr /A /S-.A'           -i' s.y <r.*- r.g- J-    i 

k~ "c fso 4J7 ¥40  1   cT^-f 4tZ *** ^■y -*v/   1 
TW     ^ /S- /S •J~ + s- s- s- 4.S-   1 
PV in,H*0 ■0.3S- * 4 -a.i' -o.Z o -o.a& -a.a. -O.J    i 
Pa.  in.H*0 

Pa» liv Hg 

Ut. in-Hg 
l^   -c 
i Altitude  (Ref) it. ruto tafo T/fO /340C /f*90 /*<W /J4S-o /^j-<o 

1 

i ! 

Knpwrks                                                                                                                                                                       j 

|                                                                                                                                                                                 «fj 



Tf.J T OAXA COriiWnTKD PÜK INGTlll'rt! 

Pilot                  .<^.f^.   zP^^^ 

.tft KRKOR 

Tont    £//0'.;£    &*i/siPyir/o/)f Flight No. ^/                  Datfl    / ^ä*' <io 

FIXW                                               lb. KSW H/gal. 

Point No. .13 J-f A«- nr—— 
Altltudü   (Boon) ft. /jfjf&o /J/f* /^5^ d /JJZo 

Skid Hdlght ft. 

Orosa Weight lb. 

liiruat lb. 

I^AS (Boom) kt. 

Tina           minisec. /./ta. /ii.Z /.asis" /■■i7.U 

F»»l Used    gal. /■o / o /.o 

W-l     rsercsnt r/f i   f*. ? n.i 
NR Rotor   xpm .'.:-   i    ,v.:^ Jjj.f 
High Torqua Proas.In.H^ to& 4- *•** sy.s- 

I.JW Torqua Prosa, la Hf SS.2 s+.c 34 3 S4.c 
OUT     'C s~ 

4/7 

V 

»t^  'c SJ6 ^».^ ■f/J 

Tty      "C 4 J- s- J' 

Ptu- in.H^ü ■OS. -0.4 -o.s- 'O f 

Pa,   ln.fl*0 

Pa4 l«-»« 
Ptj in.Hg f 

'tf            C 

Altitun:   (Raf) ft. /SfJo /S.ffo yj-if/o /J43S- 

-   — 

. . 

RsMrica 

90 



i 

I 
■ 

Ti;;iT DATA cori'JKGTBn rm vximmm KRHDR 

Ti'Bt    TerNtrr*    ±J.— .~~                        Fllnlit No.    ^                  Oabo     /-^ /<*/*&/ 

( t-^iüw                 <i<i^ö                lb.                         FSW            «i«?' 

1 
lb/ßftl. 

Point No. / 5 I   -? \      4 s- c* 7 ? . 
Altltucb  (Bocra) ft. .2 JAS' JJAS" ^/^J- J/9S- atts" ■SJ/f 

s.o 
j/9jr 
/.a Skid Height ft. SO AO /;<9 /.o '.0 /■o 

Gross Weight lb. 

Thrust lb. 76SS %i>9<. VJss- rm 9f7/ cm 7J/9 ?o,7 
IAS (Boom) kt. 
Time          mintsao. 

Pual Used   gal. /4>.9 /f.s- 3>.7 J3 7 37/ ss.r SyT.S SZi. 
\ll     percent 90 fj f4.9 *.£■ ff.3 ft.j <yc. 0 9/.S- 
NR Rotor    rpm JV/cT 3i.o Ji-t 3*Z J/9 SS* jrs3 J/J.J- 
High Torque Proas.in.Hf 1 
Lew Torque Press, in. Hf 
OAT     'C ^ f.s- rs- r s rs- rs- *s- r.A- 

»t-  'c 
TW     "c 

PU in.H,0 

Pa   in.H«0 

Pa* InHg 

Pt, in.Hg 
«t.    -c 
Altitude  (Ref) ft. 

^1 TOXOCE -   *>s, j/.s- ys.t ss:9 37.S- JS:3 4*7 Jf4 

ReAorki 

»1 



TKS T DA"! \ COlli'T.Tl-in FOR ! 
YfiU-lB Ü.U 5/II # 

mot         /r   (^2.^ 

IflST.lUMIitlT ERl»a 
'-207ti 

1 T.'st      •?-/=■ v-J^/rjp je-n      /' .t   K3. _ 

311 

Da to /*Ar/e & '  j 

ESGW                6620                   lb.                           K '.-3/ ib/-al, 

Point No. / /o //.. 
xg»—a—■ 

^ 
XJ~ sc    ! 

j Altitudi   (Boon) ft. Ji4S ,?/fS j/fs- ^^.IA' J3?-i' -?^7J' aj:jj- 

s-9.o\ 1 Skid Hoight ft. / o / o /■ o SV.o ffo ■S-fo j-yo 

| Oroaa Valght ?Jb. 

1 Thmst lb. t(. S'A' <?/i,o ftvO 7771 tu** 7334 rj<i9 t39o\ 

IAS  (Boom) kt. 
{Tlr.3           mlnicjo. 
j Fuel Drad    gal. ^f. J J/.C   |    ^y.f. •SS.f <ri g A/..<- <i5.^ ro./ 
| Kj     percent ;mmfS-£ '/*9 

3i3 

fS.4 <r7.f> „ZZ£ 79.6 ! 
[ NR Rotov    rp.n S'3 333. 3J2. sa.3 ■rjo art 1 
| High Torque Preoa.ln.ll 

l Lew Torque Pie OB. in. H; 
OVT     "c <r..v 1 r.A- |   J-.J- 'O /O sa so ^o      j 

Tt,,    "C 
TtV     "C 
P^ in,H«0 

P8l   ln.H*0 

Pa* In. Hg 
Pt. ln.Hg     .            \  K.   c 

1 ALU'.uda  (Ref) ft. 

1    -d Joi^ur  -   PS/ 33.k 3<-s' S?h~ 3*./ ^7 Zf.i 39.Z -?jr^ 1 

_ 
 I           J 

1 

| 

i i 
i 
. 

1 
1 

\                                            \ i 1 
1 RsMrici 

192 



'n:r. 7 n.'.v.' 
Y;; 

Pilct 

;n row. 
•i s/u >i 

V 

1 BSGW                 ^iJc:-              j„-.                          rau             ti,.3t 

Dot«   Sfs*/** 4/ 

lb/nal.               ! 

[Point No. /r .-*' !   /? .?.£? -a/ J* \    -?-? 1    ^-^     \ 
Altltudo  Coca) ft. ^?^J ^_?/cr -'J'/LT ^J'/ü" jjrj~ r.*.?«*- Jjao Jfsj- 

Skid Jblght ft. ^/ö 1  ^^ y?.* J-jiT«' a-v° ffo arr* 1 •5",'-* 
Orona Velfht lb. 

Thrust lb. ^/V/ 7^^3 7-y^9 7?Vf tfSj i,?S6 r*** ^^^ 

IAS  (Bcom) kt. 
Tine           minirac. 

Ptial »Je-?«!    gal. _Z/f 7--*^ 76.6' 79.7 iv.c. HI *7i fe>.9 
^fl     percent f'-r ?.?.o 0*3 fs-g </£).(= ft. 9 93 4 <?i-  c 
fJR kotor   Xj .n ufrS j?S9 

 ^ 
<J ?<*.<<- cf/3 J/4 jr/3 ->'* 

1 HlPh Torqua Px.jr..i,ln.I!lJ 

I.cnf Torquo 0iraDa. in. H 
1 GAT     'C ya so so so ' f? ,o so SO 

t^-   -c 
Tw      -C 
P^- ln.HjiO 

Pri In.^O   
P„.  in. Hß 

Ptj In. HE 

•K.  -o 
I *lUtuc!a  (Hof) ft. 

^ 7h^ao£ - ?>r/ S3. / J^-.J- .??3 SOX If./ S/.3 3*3 37.r 1 

RoiHurka 

1                                                                                                                                                                           V3 



'1 
Ti :;T DATA coRiwriio VOR JNMTIU;.II 

iWM-lU !.."/. S/N t)'r-20.f 

Pilot                 ^7-       Col"/V 

,NT Kiua 
1 

!l                                              1 

\_ms i - -.5.    ^r_    . —-                  i   ■■wrrlTi 

T.>nl.    Tmj* t?Ar^    jt,u„*-T>jj*^                      Flinht No. 39 Da t/5   .'£^Jr/e 6. /    i 

i KSGW            ^6^ö lb. FEW C.3t »b/nal. 

jPoint No. jr j&    1 
1 

JAltitudo  (Boom) ft. Z3.-7S 23 9S i 
[ Skid H-jißht ft. SfO \   &££ 
[Gross Weight lb. i 
1 Thrust lb. 1377 jr47& \ 

IAS  (Boom) kt. i L_ 
1 Time            minisac. j           1 1 

1 
j Puol Used   gal. fj. 4 \  y*3. o | 
I M^     percent I 

NR Rotor    rpm J'^Z  1 
j High Torque Prosa.in.H? 

■ 

1 
| Low Torque Press,  ia Hf 

so 
    

CAT     'C /<> 
k^  "C i       I    . 
^     Bc 1 

|Pt^ in.HjO 

I Pa,   in.H^O 
Pa, In. Hg 
Pt, ln.Hg 

ht,   'C 
  

Altitude  (Rsf) ft. 1 1 
A TtKavc -   T*** fj.o af.o 

T 
i 

.      . 
| 

1 

  , 

1 

1 
1 Remarks 

94 



WS T [JATA 
YH 

Pilot 

lb. 

conttKCTCn roR INT.TRIIMKNT EHHDR 
ü-jn USA S/M 5<-20?.'' 

To;; t    fc rn £ -c £ D   //* ** FllRht No.    >S4                  Dato   Jcrjßr/Z&t 

FÜW              6 J^-               lb/gal. 

Point No. / cZ Jr ■* s- £ 7 i 

Alt.ltuAi   (Kowi) ft. ^sS'o J'<ft> J'-ta J/fo Jsse Jf* Jsj-o J/4e 

Skid Hulght ft. / O / o /■o /■ o /■o /■ o /.o /o 

Gross Weight lb. 

Thrust lb. tv&z ^76- zoos? ^4i,7 7636, 7J3'/ 7«.g rr^4- 
IAS (Boon) kt. 

Tlrna            mlniBec. 

Fuel Uoed   gal. /<7:J~ &£JL 39. O •?9./ -fa. g -93 S- -fr* *< 7 
Nj     percent ?3 3 KM •//.*' *L.4- rrt fr.<f 9I9J. ft**. 
NR Rotor   rpm 32/S jsa. SSA 49Ö.S- J9o 3**.s- 3fe 3?o 

High Torque Prosa.In.H( 

Low Toi-que Press, in. H? 

OdT     'C d- J- J- J- s- <r s- S" 

Tt^    -C 

Tt.     -C 
Pt, 1n.HÄ0 

Pa   ln.H*0 

Pa, ln.Hg 

Ptj ln.Hg 

»t.   -c 
Altltuda  (Ref) ft. 

^3   .>9)«ä)L>C  -    />x/ 3'-2\ JS:*. *4*\ 330 3s:o ax* 39. Ü JJ.O 

..- . .. 

ft> narks 

rs 



; 

TiS T DATA CO»l»l'XTI';i) FCiK IN.'lT'UMJiNT KIUKJfi 
ynu-m u.riA s/N 5« -2oyi 

Pilot.               C'tpr     SyfL Ft 

Tcr.t    T*.-r*/rfs-r>     A-'ts*-*>..*<.                      Füßht No.    L?4-                   D.it-o «V^i«  41 

KSGW         b4&o              lb,                    F:;W           ^.^^ Ib/yal. 

fpninf   No, ,-s\    .<■■ ■.? ;** sj- St. 

Altltucfci   (Doom)  ft.            etyjo J.'JC J/4t> J/4o 3/JO J/Jo ^.-VJ 

Skid »eight ft. 
1 . 

/o /,o / o /. o /■ <o /. e ,. a 

Gross height lb. 

Thrust lb. ton 'PJC? ea'-fC 7^/ 7/fcJ' mi 9i-of rfs-r 
IAS (Doom)  kt. 
Tina           miniMC. 

Fuel Usod    gal. 4V7 S*t ?■*' JZ ?t Jf.g j/.s- 
Mj     percent 91. > ■nr.s- <?£.'? ft.l f/./ fJS •f*.s- fs.s- 
NR Rotor    rpm JPe.S- 39a &- .JfO SiJ. 32 A. SiA. J9O JfOTj 

High Torque Press.in.Hg 

Low Torque Prass.  In. Hr 
       n 

OAT     *C ö' tr S" /S 'J /ji yj SS 

Tt^    #C i 

tu    *?' ,    j 
PU in.H,0 i 

Pg,   in.H.iO 

Ps* laHg \            \ 

Ptj in-Hg 

Tf    'r 1 1 
Altitude  (Ref) ft. 

ji Tietioe - rx/ jjrz 3i. ... S9. ' jcr Iff» jr. 6' JS4- JJ-.J- 

' 

. .-   . 

»1 

i 

RE; nark s 

96 



TKST RATA COFUU'.CTCn FÜR IN.-.TIIUWCNT KH'tfJK 

Pilot         Lr    C*/r/*                      _^ 

t-T sfim T.st.   r*€£    /r^^r   //a*CS,*c             Plight lo.     4o_              ßa 

1 RSGW                i.^-Vi.                 Ib.                           FGW                &J^ 

'*, /**>/ \ 

lb/gal.               | 

[Point No. 

fÄltitudo  (Boom) ft. 
/ - \     3      \     * <r C 

S/jO V ''Si'' 7?<-0 f/ao .'/■46*i 

1 Skid Height ft. 

1 Gross Weight lb. &43S 6f'Z *.3S-4 ^3JO C*i9 

1 Thrust lb.   
[ IAS   (Boom)  kt. 
1 Time            mlruw c. 

| Puol Usad    gal. /J J/.Z JOj_ *y-y. & ■eoz 
Nj      percent wr fS? *r.*. rs-.i *7.4 
MR Rotor    rpm J3C 33/ ago ji.< Js* 
High Torque Pross.lxi.Hf .  

[ Low Torque Prasa.  in. Hg 

OAT     *C yZS" ,6 &' '* " 7 

T^    "C 

Tw      -C 
PU in.H.0 

Pa,   in.H^O 

Pa» iivHg 

ktj in.Hg 
^    -c 

1 Aliiiuüa   (ivei) ft. 

j    ^    7h&&*J* - r**"' of 4 JfS Ja t, afg- JO. 6 

 1 

j 
i 
1 

.. 
Romarka                                                                                                                                             \ 
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